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PREFACE

This issue is devoted to Light Guideway Transit systems which have been defined in the Reference Guide as:

“Vehicles are operated singly and in some cases in small trains over an exclusive guideway under automatic control.
Stations can be either on-line or off-line. The vehicles are usuatly the size of a small bus with approximately the same
passenger capacity permitting standees. In the off peak hours some systems may offer persconal, demand activated
service.”

A primary objective of the LEA TRANSIT COMPENDIUM s to remain impartial and unbiased in its choices of systems
reported as well as the specific information and data. Therefore, the systems reported in this issue are not specifically
endorsed or preferred by N. D. Lea Transportation Research Corporation over any systems which are not included. Further,
no attempt has been made to rank or compare the systems reported. Any comparison would have to be made with respect to
the conditions under which the systems would operate,

Regarding systems in this issue, of the thiry-three systems in the 1974 issue twenty-nine systems have been retained, two have
been dropped, two were moved to the Moving Way Transit issue this vear and six new systemns have been added. The new
systems are: Disney System (U.S.A.), Komptbahn {West Germany), Minitram {GEC) {England}, NTS {Japan), Okinawa KRT
{Japan), and Tridim (France). The data format has been changed somewhat from the 1974 LGT issue to include more data
and infarmation on vehicle performance, safety features, and guideway design.

The reader if ‘cautioned that the data and characteristics of the systems reported are subject to change, Therefore, data and
information from the included data sheets should not be the sole source of information in assessing or comparing the relative
merits of individual systems. Also they should not be used as the basis of the design of site specific installations — such
information and data, for that purpose, should be obtained directly from the developer, manufacturer, or supplier.

Comments and suggestions are solicited from readers and developers regarding improvements in data sheet format, data
considered unnecessary or that should be added, and more definitive data presentation techniques.
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COMPREHENSIVE TRANSIT SYSTEM

CLASSIFICATION: Light Guideway Transit

OTHER NAMES: None

DEVELOPER: Mr. H. J. Edens
Deleuw, Cather & Co. of Canada Ltd.
133 Wynford Drive :
Don Mills, Ontario
Canada M3C 1K1
Tel: {(416) 429-3411
PATENTS: Canada Patent Nos. 977,708 and 824,761
U.S. Patent Nos. 3,430,680 and 3,630,802

DATA REFERENCE CODE: [bh 11]

STATUS OF DEVELOPMENT:
Concept — 100% complete;
Prel. Dsgn — 50%

SYSTEM DESCRIPTION:

The system is a Light Guideway Transit system in which passengers are
carried in 6-passenger vehicles for non-stop trips between origin and
destination stations. At the origin station, individual passengers register
their desired destinations at a console and are assigned a vehicle
number. Up to & passengers with like destinations may be assigned the
same vehicle. The vehicle has 6 side doors so that entry can he gained
directly to each seat, Mainline speeds between 20 and 70 mph {32-113
km/hr} are proposed.

Each vehicle is supported on four specially designed steel flanged
wheels which ride on stee! rails. Four lateral rubber tired wheels are
provided as guidewheels and are a part of an on-vehicle switching
mechanism,

The vehicle is propelled by attaching itself to a guideway mounted
conveyor along the way. Headway control is therefore a mechanical
function. The conveyor consists of a series of coupled beamlike,
T-sections, approximately 50 ft {15 m) long, resting on small
belt-trucks and riding on vertical wheels, The horizontal wheels can ride
against springs which allow for adjustments in curved sections. The beit
finks are coupled via a ball type hitch.
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EITO (Endless In-City Transport Operation)

H% CLASSIFICATION: Light Guideway Transit and Moving Way Transit ‘
¥
ok
OTHER NAMES: None

DEVELOPER: WMr. D. K. Paul
P. 0. Box 826
Mulino, Oregon 97042, U.S.A.

Tel: (503) 632-4263
PATENTS: U.S. Patent No. 3,482 529

DATA REFERENCE CODE: [b 11]
STATUS OF DEVELOPMENT: Concept — 100% complete

SYSTEM DESCRIPTION:

The system is a non-stop continuously moving train which passengers
board via a moving way system. Passengers step aboard a rotating
complex of 7 concentric rings, the first of which maintains a constant
tangential speed of 2.143 mph {3.45 km/hr). The velocity of each
adjacent ring is 2.143 mph greater than the previous ring so that the 7th
ring is rotating at 15 mph {24 km/hr). The 7th ring terminates in a wall
studded with elevator-like doors. The passenger presses a button for the
door to open. At the proper time the door opens to reveal a
- compartment simifar to that of an elevator. Upon leaving the rotunda,
the compartments travel in a straight line adjacent to the non-stop "
N train. The doors on the opposite side of the booth open at the proper .
time synchronous to those of the train allowing transfer to the train to
- be accomplished. Passengers disembark in the reverse manner. A simpler
installation has 3 concentric rings, at incremental speeds of 2.5 mph
] : {4.02 km/h}, which give access, via the same compartments, to a high
constant speed moving walkway of 7.6 mph (12 km/h).

TYPICAL TRAIN VEHICLE — INTERIOR

ENYR gy
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BOARDING CONCEPT

TYPICAL INS‘;TAL LATION
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METROMATIC

CLASSIFICATION: Light Guideway Transit

Ty

OTHER NAMES: None

DEVELOPER: WMr. P. M. Bourassa
7415 Malo Street
Brossard, P.Q.

Canada J4Y 1C1

‘ Tel: {614) 886-2701.

PATENTS:  Patent application in U.S.A.

DATA REFERENCE CODE: [b 11] -

STATUS OF DEVELOPMENT: Concept — 100% complete;
Preliminary Design — 35% complete

SYSTEM DESCRIPTION: [a]

VEH!ICLE

Metromatic is a Light Guideway Transit System for transporting
passengers in small vehicles under totally automatic control over
exclusive guideways. Service is on-demand collection/distribution along
a line or around loops between off-line stations.

Vehicles operate at headways between & and 10. seconds with
correspondent one-way line capacities between 1,500 and 11,500
. . passenger/hr. Individual vehicle capacity may range from 4 to 16
- passengers seated and standing.

- * The wehicle is supported on flanged steel wheels running on

». conventional steel rails. The cruise velocity is nominally 30 mph {48 e e
- km/hr). Average velocity for a station spacing of 0.25 mi (0.4 km) is : T
..approximately 20 mph (32 km/hr). -

Vehicles are 5.5-16 ft (1.68-4.88 m) long. 3.6 ft {1.07 m} wide, and
- {2.29 m) high and weigh 1 to 3 tons empty, 1.25 to 4 tons loaded.
Service accel/decel is 4.8 ft/s? (1.46 m/s*). Propulsion is by ac
induction or synchronous rotary electric motor. Switching is
electromagnetic, on-guideway with a switch time between 1 and 2
seconds.

Total capital cost including guideway, stations, rolling stock, and other
equipment, is estimated to be $1.25 million per one-way mile ($0.77
miltion/km). Operating and maintenance cost is estimated to be
oo . $104,000 per mile per year. Including 40 year depreciation on system
and 10 years on equipment, at 8% interest the total operating cost is
estimated to be $224,000 per mile per year, '

STATION BOARDING AREA

<3 - SECTION 2
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MONO TRI-RAIL SYSTEM

: ' CLASSIFICATION: Light Guideway Transit and Heavy Rail Transit ‘

OTHER NAMES: None

DEVELOPER: Mono Tri-Rails, Ltd.
. P. 0. Box 601

N | o ‘ Pasadena, California 91101
_ /_/‘l//,—"J
+ SRR

‘. K -y/'/!_rﬁ/ /.ul v

PATENTS: U.S. Patent 3,152,559 and other patents pending

DATA REFERENCE CODE: [b 11]

77 A,
.\\.1\\\\\\\\\\\\;\

STATUS OF DEVELOPMENT:
Concept - 100% compleie;
Prel. Dsgn - 50% complete

SUSPENSION SYSTEM — CROSS SECTION SYSTEM DESCRIPTION:

The Mono Tri-Rail System is essentially a suspension system technology
whereby the vehicle is supported by flanged steel wheels on steet
duo-rails. Additional support is provided by rubber tires on outriggers

] to preclude the overturning movement. The vehicle is cantilever
supported; therefore, reducing the width of the guideway.

o The guideway structure is proposed to be elevated. The suspension
technology is proposed to be applied to a vange of systems between (
light guideway and heavy rail.

- PUBLISHER'S NOTE
The system has been classified as LGT because it is expaeted that any initial
application would occur first for the LGT application.

!
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‘ h- [ -~ SUSPENSION SYSTEM — SIDE VIEW
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TYPICAL ELEVATED GUIDEWAY

™ CROSS SECTION
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RELAY RACE

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: Dr. T.Z. Harmathy
1834 Playfair Drive
Ottawa, Ontario
Canada K1H 551
Tel: {613) 733-6873

PATENTS: U.S. Patent No, 3,624,831
Canada Patent No. 908,652

DATA REFERENCE CODE: [b 11]
STATUS OF DEVELOPMENT: Conceptual
SYSTEM DESCRIPTION:

The Relay Race system is a concept whereby the vehicles rendezvous
and dock with one another, with the through-passengers automatically
transferring between the docked vehicles therefore eliminating the need
for intermediate station stops.

All vehicles are of identical design with side doors on one side only and
fore and aft “roll-up” or “fold-up” doors. The interior of the vehicles
are divided lengthwise into two areas: a “‘strip area” adjoining the side
doors, and a wider elevated ‘operational area.”” The “‘operational area”
is accessible from the “strip area” only when covered by a mobile
“people-platform,” which is the instrument of at-speed passenger
transfer.

Twelve phases of the operation are shown in the figure to the left.
Passengers {shown as dots) are boarding vehicle B at station d {phase 1).
Up-stream vehicles, C and D, are docked. Through-passengers (to bypass
station d) stand on the “people platform” (lined area) where they are
automatically transferred from vehicle D to vehicle C. Passengers,
wishing to disembark from vehicle D at station d, stand on the “'strip
area’’ next to the side doors. In the meantime vehicle B accelerates to
the line speed {phases 2-5). By phase 5, the passenger transfer from
vehicle D to vehicle C is completed and the two vehicles separate. in
phase 6 vehicle C couples with vehicle B. Vehicle D decelerates in the
following phases to stop at station d where its remaining passengers can
" disembark (phase 12). At the same time (phases 8 through 12) transfer
of passengers is shown between vehicles C and B.

Under certain congditions the Relay Race system can be operated via
three chains from three sets of stationary motors, brakes and control
equipment. For further -information see “A. Novel System for
tmproving Urban Transportatnon" nghway Research Record No. 367,
1971, pp. 58~69

PRINCIPLE OF OPERATION
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TYPICAL VEHICLE
*IN A CHAIN-DRIVEN VERSION
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WALT DISNEY WORLD MONORAIL

%

|-

WEDWAY PEOPLE MOVER

ROTATING STATION OF
- WEDWAY PEOPLE MOVER

+TRAIN/WEDWAY PEOPLEMOVER SYSTEM

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: Mark IV/Disneytand’s PeopleMover System

DEVELOPER: Community Transportation Services
1401 Flower Street
Glendale, California 91201
Tel: {213} 245-8951

LICENSEES: Information unavailable
PATENTS: Data unavailable
DATA REFERENCE CODE: [a b1]

SYSTEM DESCRIPTION: Walt Disney World Monorail Train

The system is a monorail train incorporating an air-suspension system
to achieve a smooth ride. Each compartment has climate controlled
air-conditioning. Safety features include pilot-controlled doors and an
anti-collision automatic braking system. Each train's operator can
monitor 33 operational functions. The at-and/or above-grade guideway
consists of pre-cast beams with curved haunches, pre-cast columns, and
cast-in-place substructure. The supporting columns have a maximum
height of 60 ft (18.3 m). The prestressed girders vary from 90 ft {27.4
m) to 110 ft {33.5 m) in length; midspan depths are 4 §t (1.22 m) and
at the ends with parabolic haunches they are 6.67 ft (2.03 m) in depth.
They are cast with hollow cores to keep weights under 100,000 ibs
{45359.2 kg).

SYSTEM DESCRIPTION: WEDway PeopleMover System

A key factor in the overall efficiency of the Disneyland PeopleMover is
found in the passenger loading and unloading technique. Calm and
orderiy loading is agcomplished after the passengers step onto a moving
circular platform which is synchronized to the speed of the vehicle
being loaded. This method affords the safety of a “standing still”
loading/unloading operation without having to stop any of the vehicles.

Each of Disneyland's PeopleMover units consists of four adjoined
vehicles forming a 20-passenger “train’’, Each train is propelled by a
series of electric motar-driven rubber wheels imbedded in the course's
guideway. Control systems for the imbedded wheels permit variance of
speed along the route. in this application, the WEDway cars ride on a
steel guideway supported by an elevated concrete roadbed.

In 1967 Disneyland inaugurated its WEDway PeopleMover System
which, through September 1974, carried nearly 30 million people over
23 million passenger miles on the 3/4 mile course in Tomorrowland.

The WEDway PeopleMover System to be introduced in 1975 will
feature an_all new, fully tested electric linear motor system. [t operates
by creating a magnetic field which “pushes” the vehicle along its
elevated guideway.

As an outgrowth of this unique system a “‘reactance rail” system will
also be offered. Whereas the above system has linear motors mounted in

- the guideway, the “reactance rail” design incorporates its motors within

the vehciles. Energized stators in the motor react with the rail to create
the same type of magnetic “propulsion’” found in the new WEDway
PeopleMover: '

LEA TRANSIT COMPENDIUM — LGT, Voi. Il No, 3, 1975




ACT (Automatically Controlled Transportation)

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: Nong

DEVELOPER: Ford Motor Company
Transportation Systems Operatlon
Garrison Place West
P.0. Box 2645
Dearborn, Michigan 48123, U.5.A.
Tel: {313} 337-8566

LICENSEES: None

FAIRLANE SHOPPING CENTER

PATENTS: US. opatents issued: 3,712,238, 3,712,239; VEHICLE

3,768,829; 3,730,683; 3,773,4486; 378,233

U.S. patents applied for: 71-147; 71-152; 71-163;
71-486; 73-303; 73-377; 73-450; 74-199

DATA REFERENCE CODE: {a 21/a 51: except as noted]

SYSTEM DESCRIPTION: SR

The Ford ACT system is a Light Guideway Transit system with service
point-to-point or in collection/distribution, utilizing driveriess rubber-
tired electrically propelled vehicles which operate under computer
control on a passive exclusive guideway to transport both people and
cargo. The system operates as a simple shuttle, simple network system
and has the potential to operate as a complex, demand-responsive
system through addition of wayside modular units. In the demand
mode, in the event there is a choice of destinations, passengers select
thelr destinations on-demand, board the vehicle, and travel directly fo
their destination, or make a minimum number of stops enroute. The
systemn could operate on fixed schedules during peak loads or
on-demand during off-peak periods. Stations can be on-line or offine.

INTERIOR OF FAIRLANE VEHICLE

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE: _
Max Theoretical One-Way Capacity . . .. .. ..... 16,200 psgr/hr
- Max Practical One-Way Capacity . .. ........ 12,960 psar/hr {f]
© Min Theoretical Headway . . . . v v v v vt e e e e e i e 20 sec
Min Practical Headway . .. .. ... .. ... ... ... . 25sec [f]
Availability . ... .. ...+« < . . Scheduled or on-demand, 24 hrs/day ' A - -
Type Service .. ..... e .. Limited area, point-to-point, and/or BRADLEY INTERNATIONAL
_ S ' .coltection/distribution AIRPORT VEHICLE '
- Type Network ......... Simple shuttle simple network, potential
' ' area grid
Type of Vehicle Routing . ..... . ....,.... . Fixedorvariable -

TravelingUnit . . .. .. e e s Smgle vehlcle or 2-3 vehicle tralns

PUBLISHER'S NOTE:

The decision to pubhsh this system as LGT is based on its present deslgn and

hardward status, : o ‘ TRANSPO '72 DEMONSTRATION

LEA TRANSIT COMPENDIUM — LGT, Vol. Il No. 3, 1975
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VEHICLE PERFORMANCE:

Cruise Velocity . . . . . . . . . it 30 mph {48 km/h)
Max Velocity . . . . . . . .. e e e 30 mph (48 km/h}
Max Grade ... ................... Currently 6%, potgntial of 10!
Service Acceleration . . . ..., L . e e 3.2 ftfs] (0.98 mfs))
Service Deceleration . . . ... . ... ... ... ...... 3.2 ftlsa (0.98 m/sa)
Max Jerk . .. . ... e 3.2 ft/s” {0.98 m/s?)
Emergency Decel . . .. ... .. ... ... ...... Approx 9 ft/s” (2.7 m/s”)
Stopping Precision inStation . . . ., ... ............ 36 in {152 mm)
Degradation if Guideway isWet . . . . . ... ... ... ... . .. .... None
Degradation for lce & Snow . . .. .. ....... Speed reduced by approx 1/2
) to maintain same stopping distance
Vehicte Design Capacity . . . .. .. v v v nn . .. 10 seated 14 standing
Vehiclte Crush Capacity . .. ................. 10 seated 20 standing
Energy Consumption, Acceferating and Decelerating Only '
Empty Vehicle . . ......... 0.0164 kwh/mph {0.01025 kwh/km/h)
At Design Capacity . ....... 0.0426 kwh/mph {0,02050 kwh/km/h}
Energy Cansumption, Cruise Only :
Empty Vehicle . ........... 1.0 kwh/veh-mi {0.623 kwh/veh-km}
At Design Capacity . ... ... .+ 1.1 kwhfveh-mi (0,685 kwh/veh-km}
STATIONS:
L7 < On-line and off-line
Type Boarding . . . . v v it i e e e e e e e Level
Ticket or Fare Collection ., . ............. Ticket/credit card machines
and turnstiles, if required
BECUNITY v v v i e e e e TV surveillance at stations
BoardingCapacity . . . . .o v ittt e e e e 1,800 psgr/hr/berth
DeboardingCapacity . .. ........ ..., 1,800 psgr/hr/berth
Max Wait Time . . . . . ..ttt e s e e e e 2 min nominal
Vehicle in Station Dwelt Time .. ... ....... . 0.0 20 sec nominal
Average Station Spacing . . . . .. .. e e v« . 0.5mi (0.8 km)

INDIVIDUAL SERVICE:

Privacy . ... ....... et e e e e e e Passengers share vehicles,
Transfers . ... . . .. .. e .. Dependent on system layout
BlOPS & . e e e Non-stop or multi-stop
Accommodation . . . ... e e Seated and standing
Comfort . . ... ... .. ... . .. Vehicles heated and air conditioned
Security . . ... ...... 2-way communication, emergency signal and lighting,
manual deor, on-board fire extinquishers
Instruction ... ....,....... Graphic displays, including fixed and variable
RELIABILITY & SAFETY:
Fail Safe Features ., .. ... .. Power overload, fire control, anti-slip traction,
station and vital interlocks, critical companent detection vehicle diagnostics
Fail Operational Features . . .. .. ... Propulsion, tires, brakes, power system,

doors, control, air eonditioning, and on-board batteries (not for propulsion)

Total System Mean Time Before Failure
System Restore Time After Failure

Station Mean Time Before Failure ~ %- - ... ... . .... Data unavailable

Station Restore Time After Failure

Vehicle Mean Time Before Failure

Strategy For Removal of Failed Vehicle . ....... Vehicle is towed to station,

Strategy For Passenger Evacuation of Failed Vehicle .. ... ... Evacuation of
passengers after vehicle is towed to station

System Lifetime . . . . . ... . e e 30 years

Vehicle Lifetime . . ... ...,........ 1,600,000 mi (1.6 mi/km) 10 years

MAINTENANCE:

Data unavailable

Other Maintenance . ............ 13 sensing devices to measure critical

components, plus 11 advisory detection devices with signals communicated
to central computer for diagnostic processing; pericdic operation

checkouts
CARGOTCAPABILITY: )
Passenger Articles . . . ............ Small packages, luggage, wheelchairs

Goods Movement . ...... "+ -.- . - Interchangeable body to freight container

PERSONNEL REQUIREMENTS:

Typical System of 2 vehicles, 2 stations and 0.5 mi (0.8 km} of one-way guideway
No. of Operators/Vehicle . .. ... ........... e e, None
‘No. of Attendants/Station . . ... ... ... ..0 ..o reunnn, None
MNo. of Central Controf Attendants . . .. ...........0u... One per shift




PHYSICAL DESCRIPTION

VEHICLE:

OverallLength . ... ... .............. 24.7 ft (7640 mm)
Overall Width . . .. ... ............... 6.67 ft (2030 mm)
Overall Height . . ... ................ 8.67 ft (2640 mm)
Empty Weight . . .................. 13,230 lbs {6000 kg)
GrossWeight . .. ... ... ... ......... 18,522 Ibs {8400 kg)
Passenger Space (Design toad) . . ... .... 3.9 ft? (0.36 m?) seated
2.5 ft* (0.23 m?) standing
Doorway Width . ... ... ... ........... 41 in {1040 mmy)
"Doorway Height . . ... ... .. ..o 80 in (2030 mm;)
StepHeight . . ........... Less than 1.0 in {less than 256.4 mm)

SUSPENSION:
Type .. ... Supported below on foam filled rubber tires, coil springs,
shock absorbers, torgue arm control
Design Load ........... 9,261 Ibs (4200 kg)/front suspension
9,261 Ibs {4200 kg)/rear suspension
Lateral Guidance . . ... .... Direct acting double wagon steering via

constrained lateral guidewheels

PROPULSICN & BRAKING:

Type & No.Motors . .. ... ....... dc rotary electric, 480 vdc -
2 per vehicle
MotorPlacement . . .. ... ... ... .. ur... One per axle
MotorRating . . ............... 60 HP, 45 kw at 2,500 rpm
Type Drive . . ... e e e e Transfer case and differential
GearRatio .. ........ .. ..., .. 6.837:1
TypePower .. ........... . . 480 vac {dc) 3¢, 1500 max amps
{short term peak)
PowerCollection . . . ... ...... Guideway power rails, 4 collector
assemblies/vehicle
Type Service Brakes . .. ... ...... Regenerative to zero velocity,
friction for holding
Type Emergency Brakes . ... .......... e e e e Friction
Emergency Brake Reaction Time .. ..... e . 1L75seC
SWITCHING:
Type & Emplacement . . . .. ..... Mechanical positive entrapment switching
wheels; on-board vehicle wheels and passive guideway rails
Switch Time (lock-to-lock} . . . . . i e it s e e e e e 2 s2c
Speed ThruSwitch ... .......... e 30 mph {48 km/h} max
Headway ThruSwitch . . . . . .. .. .., . i it e s n s 20 sec min
GUIDEWAY: _ . .
TYPC & vt v v e e U-shaped running surface, with vertica! side walls
: . for guidance can be built at, above or below-grade
Materfals . ... ... ... ... « « . . . Prestressed concrete, steel, or
steel /fconcrete compasition
RunningSurfaceWidth . . .. ... ... ... .......... 7.7 £t (2340 mm})
Single Lane Elevated Guideway: ‘
Max ElevatedSpan . ... .. ... ... ... ... ... 120 ft (36.5 m}
-Overall Cross Section Width . . . ... .. . . Argrade 10 ft {3050 mm}
: : S ' elevated 12 ft {3658 mm}
Overall Cross Section Height . . . .. . e e e 2.25 ft (686 mm)
Designload . ...........00000... 1,000 Ibs/ft {1480 ka/m)
- Double Lane Efevated Guideway: )
- MaxElevatedSpan . . ... ....... ... .. 120 ft (36.6 m)
Overall Cross Section Width ... ......,. Atgrade 22 ft {6706 mm)
- I o elevated 26 ft (7925 mm}
Overall Cross Section He_ight e e, 2.25 ft {0.69 m}

(steel/concrete composition)

2 17 {t {0.66 m) {pre-stressed concrete} .

Designload ............ .. 0000.. 2,000 Ibs/ft (2960 kg/m}
Guideway Passenger Emergency Egress . . . . . . e Egress from either end
of vehicle onto guideway surface; guldewav power is removed when vehicle
emergency doors are opened. .
Type Elevated Guideway Support Columns . . ... o h e Concrete

LEA TRANSIT COMPENDIUM — LGT, vol. 1l No. 3, 1975
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CONTROL:

Fully automatic fixed block controls employ metallic signal rails and proven
failsafe techniques. Vehicle positions are detected continuously via the signal rails
and full speed operation is maintained as fong as no conflicts exist. The
attainment of high performance cperation is enhanced via the use of an an-board
computer, which precisely regulates vehicle propulsion terque so as to attain
accurate vehicle arrival times at critical locations, Failsafe equipment is provided
for vehicle detection, overspeed, direction, switching, end of guideway protection,
and vehicle and station door controls. Non-vital functions are performed by
computers, which provide the flexibility via minar programming changes 1o adapt
to variations from application to application.

% COMPLETE

STATIONS:
E L=z =z 8,._ @z ©O 5;_' o Completely enclosed including passenger boarding area, doors, and door control
- g uwg fJg 9o E‘f,, = we z mechanisms, and communication services providing passenger interface; station
: & ad 00 a+ 60 o 2ZZ 0 waiting area is nomially designed to accommaodate 60 passengers.
DEVELOPMENT STATUS
1 DEVELOPMENT HISTORY, PLANS & PROGRESS:

The ACT System was developed by the Ford Motor Company in
Dearborn, Michigan, from private funds. Development began in late
1970. The system was successfully demonstrated at Transpo 72, Dulles
Airport, Washington, D.C., in May, 1972, where 2 vehicles carried
25,000 passengers over a 10 day period. The system was acknowledged
to have met ali the Transpo ‘72 objectives as outlined by the U.S.
Urban Mass Transportation Administration. At present, the system is
available for installation and firm price quotations are available from
the developer.

INSTALLATIONS & CONTRACTS:

Cherry Hill Test Facility — Single elevated and at-grade guideway loop
of 0.76 mi {1.2 km) with a 6% grade, one off-line station, and a
maintenance building

Fairlane Shopping Center, Dearborn, Michigan — A 0.5 mi {1.61 km}
system presently under construction for $4.5 million

Bradley International Airport, Hartford, Connecticut — System at $4.5
miflion for 2 vehicle shuttle system of 0.69 mi (1.1 km) to
connect parking lot with terminal {contract signed August, 1973}

COSTS:

Dependent upon specific site applications, may average $9-10
million/mji ($_5.6-6.2 million/km} for double guideway, vehicles, and
stations [f]

INSTALLATION OR RETROFIT CAPABILITY:

1 Single Lane Guideway Envelope Width . . . .. .. .. ...... 10 t (3,05 m)
Single Lane Guideway Envefope Height . . . .. . ... ... ... 10 ft (3.05 m)
= Single Lane Guideway Structural Weight . . . .. ... 1,200 tbs/ft {1800 kg/m)
Double Lane Guideway Structural Weight .. .. ... 2,400 Ibs/ft {3600 kg/m)
- Max Grade . ... e e e e e e e s e e 10%
Min Vertical Turn Radius . . . .« .« o oo n s 100 £t (30.6 m) at reduced speed
Min Horizontal Turn Radius . . . ... .. ... 50 ft (15.3 m) at reduced speed
B Construction Process . . .. ... .... Prefabricated and cast in place concrete
Staging Capability . . ........... Sections could be operated while others

under construction,

LIMITATIONS:

Overall size of vehicle and guideway limits retrofit installations to uncrowded sites
unless major modifications are made to surrounding structures. [e]

Permission of standees limits service accel/decel to 4.4 ft,’s2 (1.34 mls2) fe]
Operational Temperature Range of -400 to 120° F (-400 to 490 C)

ENVIRONMENTAL IMPACT:

EMissions . . . . o i v vt v n o e e i e e e, No direct pelluting emissions

Visual, Single Lane Elevated Guideway . . ... ...... .. e e e e e
H, - 4.67 ft {1420 mm}, H2 — 12 1 (3660 mm)}

W — 10 ft {3050 mm), \l\.l'2 — 10 ft {3050 mm}
P] — 8.5 ft {2590 mm), P2 — 12.5 t (3810 mm}




AIRTRANS
(INTRA AIRPORT TRANSPORTATION SYSTEM)

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: LTV Aerospace Corporation
Vought Systems Division
Post Office Box 5907
Dallas, Texas 75222
US.A,
Tel: {214) 266-5634

LICENSEES: Niigata, Engineering, Japan
Comsip Enterprises, France
{See data sheets on NTS system, this issue}

PATENTS: Guide Following Steering Apparatus No. 3796165,
Guideway  Switching System No. 3782292;

Photo-Electric Leveling System No. 3765692; Safety R ——

Circuit-Electrically Powered Vehicle No. 3762515, VIEW OF VEHICLE

Steering System for Self-Guiding Vehicle No. :

3872704; Steering System-Reversal Actuator No. E

38568523
DATA REFERENCE CODE: [a 91: except as noted] onrix

B Etnonmier
SYSTEM DESCRIPTION: EFF rexas
i . . ) BRANIFF (AP INTERMATIONAL

AIRTRANS is a completely automated Light Guideway Transit system E a

specifically designed as the ground transportation system, serving S 1 EASTERN
passengers, personnel, baggage, mail, supplies and refuse removal for the '7"3

new 9 x 5-mile {14.5 x 8 km) Dallas/Fort Worth, Texas, Airport. worm | MOTEC i3
Driverless vehicles operate as single units or in pairs {future expansion S

to triplet) as a collection and distribution system with both on-tine and b PASSENGER EB
off-line stations. The network covers a limited area with exclusive E EMP[_QNYEE s'f’rq,;ﬁ-:-:)?\,N Pl DELTA
uideways. Routes and sch ixed; B BAGGAGE/MAIL STATION T
qui Y s and schedules are fixed; however, changes can be § RSSAGEMAIL W=
commanded by a central automatic controller. The system has been 5..SUPPLIES STATION
designed for easy expansion to accommodate future airport growth. £
' P
PARK
: )E;
. - g
OPERATIONAL CHARACTERISTICS ' . g\_
L . TRANSPORTATION
. ) . CENTER 5
SYSTEM PERFORMANCE: T
Max Theoretical One-Way Capacity .. ... ............ 12,000 psgrfhr NETWORK
Max Practical One-Way Capacity . . . . . .. . ... .. ... ... 9,000 psgr/hr
- Min Theoretical Headway . . . . . . . . ¢ o v i v i v vt v e e e e 12 sec
Min Practical Headway . . - . . . .« o o o o i i i e i e e 18 sec
Availability . . . - ... ... .. e e e e e e Fixed scheduled, programable
TypeService .. ............... Multi-route collection and distribution
in limited area
TypeNetwork . . .. .. . . Grid with 17 interacting routes
- Type of Vehicle Routing .. ... .......... G Variable
TravelingUnit . . . ..o v i i vt it cha s e ‘Single vehicles or Z-car trains

VEHICLE PERFORMANCE:

Cruise VelOocity . . .. . . & i i i i e e it e i 17.0 mph {27.4 km/h)
Max VEIOCITY + 4 o v v v i v e et aem b e aaa e o 19.0 mph {30.58 km/h}
MaxGrade..........................;'..._ ....... 7.8%

"PUBLISHER'S NOTE:

- These data sheets are prepared as a description of the Dallas-Fort Worth Airport
installation, Because of limited space no attempi has been made to report the
renge of operational characteristics, ete., which may be cvailable should it be -
-eonsidered. for. enother site-specific instellation. " CARGO HANDLING
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AVERAGE SPEED (km/hr} ’ Service Acceferation . . . .., ... ... ... . ... ... 3.38 ft/s% (1,03 mis?)
. e o Service Deceleration . . . . .................. 3.38 ft/s2 (1.03 my/s2)
o O MaxJderk . .. .. ... . 2.5 itfs” (0.76 m/s’)
N 2 = =t Emergeney Decel .. ... . ... ... . ... .. 6.9 ft.”s2 {2.10 mlsz)
= Stopping Precision inStation . . ..., . ....... ... . 112,0in (304.8 mm}
Degradation if Guideway isWet . . . ... .. ... .............. None
™ . § Degradation for ice & Snow . . . .. Velocity reduced to 9.54 mph (15.3 km/h)
‘E - ! if required
¥ 2 . .E.E Vehicte Design Capacity . . .. ............... 16 seated 24 standing
o i g g Vehicle Crush Capacity . .. ... . ... ... ....... 16 seated 44 standing
Zz- [ 5& Average Energy Consumption for first 12 manths of Operation . . .. .......
2 B E 2.38 mph/fveh-mi {1.48 kwh/veh-km)
a o
et (3 STATIONS:
2 \ - Eé Type . . ... . Four on-line and 49 off-line
o 3 % P53 Type Boarding . . . .ot e e Level
‘ P X °= vp rding
g z 1 n E Ticket or Fare Coflection . . . .. ........... ........ Coin turnstile
] - Lk & Seeurity ... ... ... ... TV monitors, two-way voice and station attendants
] C2 2 Boarding Capacity . ... ... ... 4,000 psgrfhr
e 1 \ z ‘ = Deboarding Capacity . . ... ... .. 0. 4,000 psgrfhr
: 3 | £ Max Wait TimIe o v v o v e v e e e et e e e e e e 2 min
] - Vehicle in Station Dwell Time . ..\ v v v vt r e oo 18 sec
IR A £ Average Station Spaeing . . ................... 0.34 mi {0.55 km}
_ ® (ydw) g33dS FOVHIAY
INDIVIDUAL SERVICE:
PrIVACY o o o i e e e e e e Passengers share vehicles.
= L - None
= ] Stops . ... o Stops at each station on most routes; station by-pass
¥ 3 x = capability exists.
‘ ] = Accommodation . . . .. ... e e e e Seated and standing
\ Comfort . ............... Enclosed, constant temperature {year-round)
Z Security . ... .......... 2 way voice communications, audio monitoring
s § Instruction . ... .... Route maps, destination graphics, and automatic station
: . —E; announcements on-board
- o RELSABILITY & SAFETY:
8 Y Fail Safe Features . .. .........., Overspeed, loss of signal, power failure,
~1 I ; short headways, unscheduied door opening and others
> i Fail Operational Features . . , ..., ........,.. Computers, loss of radio
< zZ communications, loss of environmental controt
- g @ Total System Availability . . ... ......... Not less than 99% for 6 moenths
5 g System Restore Time After Failure . . . . .. ... ... .0 v ... 0.5 hrs
T . z Station Mean Time Before Failure . ., ... ... ......... Data unavailable
E “, @ Station Restore Time After Failure ... .............. Data unavailable
- B @ Vehicle Mean Time Before Failure . . . ... ... ... .......... 500 hrs
% a Strategy For Removal of Failed Vehicle . ............. Three-part plan:
- %ﬁ - 1. Manually reset vehicle automatic control
"%}'\-"““‘ 3 o 2. Manually drive vehicle out of guideway system
R . ; " _ 3. Use cne of seven retrieval tugs
; . i g ’ 5 Ty _ Strategy For Passenger Evacuation of Failed Vehicle . ......... Tug vehicle
~ S_H'EJC.JII:;ISHEBNEISSVd ;?Ji;g:c’:n or evacuate through end doors and walk down channel-shaped
VdV..'.) ann . S System Lifetime ... ...... e e e e e i e e e e 30 years
. ‘ ) : : Vehicle Lifetime . . . .. . ... .. . .. e 20 years
. MAINTENANCE:
: g g § Inspection Frequeney . . . . ... .. ... ..., e
| g 5 Guideway . . .. .. i e e e e e Daily
RE 3 g 2 L Daily
) ;Y. o Vehicle . ... ... . i i e e o« .. Daily
] _E g E ~§E’ Periodic Maintenance . . .. . . ... . ... . ..t e,
¢ s | EF°E GUIdeway . . o vttt e e e e e Weekly
NN £ 5 :, Station . ............ e e e e Weekly
878 KN Vehicle . . ... .. . . .. e Daily
- _‘é’ 2 alss Adjustments Required . ... ... .. .... . v svnnunn Periodic checkiist
COR | cf = OtherMaintenance . ... ... .. ... ... uenenrns As required
- A "ol & CARGO CAPABILITY:
g g E _gé Passenger Articles .. ............. Luggage rack and garment bag hanger
] W Jul > GoodsMovement. . ... ........ Specialized containers and utility vehicles
2 g 2 ’EE ;E - for handling mail, supplies and trash avtomatic load and unload
g g i g—EE " PERSONNEL REQUIREMENTS:
— 9. ">l§\ 1l g Systermn of 68 vehicles, 63 stations and 13 mi {20.9 km) of one-way guideway
N7 Zi =2 " No.ofOperators/Vehicle . . ... ... ..........0 0 'v'u'euur... -None
= £ No.of Attendants/Station . .. ......... . ... ........... None -
~ af w . No. of Administrative Personnel . .. ... ... e e e et e -2
. Sy 1 a No. of Central Control Personne! . . ... ....... e e e e e 3/shift
] : “sH/8I9MBA /5L uosiag No. of Maintenance Personnel. . . . .. e e e 85
NOILYZITILO JTDIHSA . " EngineeringStaff ... ... ... .. L L L o ... 2 supervisory
LEA TRANSIT COMPENDIUM — LGT, Vol. Il No. 3, 1975




PHYSICAL DESCRIPTION

VEHICLE:
OverallLength . .., .. ... ............. 21 ft {6401 mm)}
Overal Width . . , . ..., ........... e 7 ft {2134 mm)
QveraltHeight . . ... ................. 10 ft {3048 mm)
Empty Weight .. ... ............... 14,000 Ibs (6349 kg}
GrossWeight . ... ... ... ........... 20,300 Ibs (9433 ka)
Passenger Space {Design Load) . . ....... 3.0 ft? (0.28 m?) seated
2.5 12 (0.23 m?) standing
Doorway Width . . .. ......... e 54.0 in {1372 mm)
Doorway Height . . ... ...... e e o 76.0in (1931 mm}
StepHeight . . . . . ... . . e Level
SUSPENSION: -
Type . .. .. .... Four foam-filled rubber tires and air bag suspenion
Designload ............ 2500 1bs {1134 kg)/front suspension
Lateral Guidance . ... .. Doubte Ackerman actuated by guidewheels
PROPULSION & BRAKING:
Type & No. Motors ... ..... Rotary dc electric motor, drive shaft,
differentiat
MotorPlacement . ... ... ... ...... f e e On-board vehicle
MotorRating . .............. e 60 HP, at 2736 rpm
TypeDrive . ........... e e e e . . Direct
Gear Ratio ........ e e e e e e e e e e e e e, 1:7.44
TypePower . . .. .. ... ... .. ... + ... 480vac 3¢ 250 amps
Power Collection . ... ......... e e e Articulated brushes
Type Service Brakes . . . Internal expending drum, air actuated wedge
Type Emergency Brakes . .Same as service brakes but spring operated
Emergency Brake Reaction Time . ................ 0.8 sec

SWITCHING:

Type & Emplacement . . Mechanical switch blade on guideway entraps
vehicle guidewheels

Switch Time (lock-to-lock} . ........ e e e 3 sec
Speed Thru Switch .. ............ 17 mph (27.4 km/h) max
Headway Thru Switch . . ... ........ e .. 2052 Min
GUIDEWAY:
Type . . ....... . . . .At-grade and above-grade U-shaped roadway
Materials ... .. . e e e e . . .Reinforced concrete
Running Surface W|dth e e e e 8.17 £ {2490.2 mm)
Single Lane Elevated Guideway: . .
' Max ElevatedSpan ......... oo 12011 (36580 mm)
Overall Cross Section Width . . . ... ...... 9 ft (2743 mm)
Overall Cross Section Height . .. ....... 2.67 ft (814 mm)
DesignLoad . ......... e 808 tbs/ft (1351 ka/m}
Guideway Passenger Emergency Egress .. ... .. Two end emergency
doors plus side service door
Type Elevated Guideway Support Columns . . . . Pre-cast pre-stressed
' concrete
CONTROL.:

- A quasi-synchronous automatic system (fixed schedufe); headway is controlled
through a fixed-block system (5 block separation} and an independent automatic
vehicle protection system for collision avoidance. Central computer supervises all
traffic, monitors system status, commands speed, switch points, dispatching, and
routing, and controls bunching, Vehicle computer- controls route, stopping,
position, door controls, and speed. General railway signal equlpment is used,

STATIONS:

Stations are nominally 80 ft {24.4 rﬁ) long by 20 ft {8.1 m} wide wutﬁ two berths. -

Separate station fac:htles are provided; one for airport patrons and one for airport
-personnel.

‘LEA TRANSIT COMPENDIUM — LGT, Vol. Il No. 3, 1875
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DEVELOPMENT HISTORY, PLANS & PROGRESS:

Systern is operational. Since start of service on January 13, 1274, thru
May 7, 1975, system has carried 4,000,000 passengers. Vehicles have
accumuiated 4,300,000 miles. Presently it runs 10,000 miles per day.

INSTALLAT{ONS & CONTRACTS: Dallas/Fort Worth, Texas Airport

The system contains 13 mi (21 km) one-way guideway, b1 passenger
vehicles, 17 utility vehicles, 14 passenger stations, b baggage/mail stops,
9 supply stops, 9 trash stops, a central control facility, and a general
maintenance facility. Of the guideway, 20% is above-grade and 80%
at-grade.

COS8TS: (b 10]

Total systems design and construction contract = $35.3 million
{exclusive of construction claims in excess of $18 million}

Maintenance Costs . . . .. ... .. $4.9 million for three-year contract

($0.45/veh/mi) [e]

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width
Single Lane Guideway Envelope Height
Single Lane Guideway Structural Weight

9.0 ft (2743.2 mm)
12.0 ft (3657.6 mm)
1,400.0 lbs/ft
(2082.7 kg/m)
Not applicable
................................ 8%
................. Data unavailable
100.0 ft (30.48 m)
at 17.0 mph (27.36 km/h)

....... Precast beams for elevated guideway,
other sections poured in place

. . . Expandable without removal or shutting down

Double Lane Guideway Structural Weight
Max Grade

Staging Capability

LIMITATIONS: [e]

The 6 block system of headway control would preclude shortening
headway for future increases in line capacity (i.e., trains/hr}. 1t would
also prectude increasing line velocity. Control system and software
would require redesign for demand service operation.

ENVIRONMENTAL IMPACT:

Emissions
Visual, Single Lane Elevated Guideway . . . . ... .. .0 v u...
H1 — 5t {1524 mm}, H2 — 13 ft {3962.4 mm}
W, — 9 ft (2743 mm}, W, — 91t (2743 mm)
P, —82ft {2500 mm), P, —13.2 ft (4023.4 mm)
......................... NCA 55 inside vehicle
NCA 70 at 5.0 ft (1.563 m) 1o side

5|N.-—-] 498 £% 1N s
M 8IM SIS
. : . 24 IN.
2N, .- - 5 o
aspraLt -kl | N R
ED SOIL 7 12 1.

~ AT-GRADE GUIDEWAY
CROSS SECTION
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DASHAVEYOR

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: The Dashaveyor Company
A Subsidiary of the Bendix Corporation
3300 Plymouth Road
Ann Arbor, Michigan 48107
US.A,
Tel: {313) 665-7766
Telex: 810-223-6041 (BX SYS DV AA)}

LICENSEES: None

VEHICLESIGUIDEWAY
PATENTS: 3,384,031-Railway  Transportation  System; AT TRANSPO '72

3,429,180-Rack and Pinion Vehicle Propulsion
System; 3,528,608-Expansion Joint; 3,540,380-
Articulated Railway  Transportation  System;
3,652,692-Railway Control System; 3,594,572-
Wayside Control System; 3,637,957-Expansion Joint;
3,648,617-improvement in Traction Devices. Also
patented in major foreign countries, A number of
other patent applications pending.

DATA REFERENCE CODE: {a: except as noted]

SYSTEM DESCRIPTION:

The systems offered are for limited area collection/distribution or
line-haul transportation of people and goods. The system is totally
automated, operating rubber-tired vehicles over exclusive guideways UNLOADING PLATFORM ]
between on-line and/or off-line stations. Service can be either scheduled AT TRANSPO ‘72 : 1
or on-demand as required,

“The system design is based on a family of modularized subsystems and

components. Two basic vehicles are offered, steel or concrete
guideways for both atgrade and above-grade installation, side rail
guidance, and a full range of control modules for autematic train or
vehicle operation, protection, and supervision,

Family | vehicle is designed for use in major activity centers, while the
Family | vehicle is for use in fine-haul regional applications.

OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE: [a 71]

AUTOMATED CARGO HANDLING

. Max Theoretical One-Way Capacity ., ... ..... {1)* - 1,500 to 12,000 psgrihr -
i {H}* - 2,000 to 2,400 psgr/hr
Max Practical OneWay Capacity . . . . .. ...... (D - 1,200 to 9,600 psgr/hr -
{11} - 1,600 to 19,200 psgr/hr i
Min Theoretical Headway . . .. ... .. e e e 15 sec _d
Min Practical Headway . . . . . . .. ... ... .. ... ., .. ... 18 sec s
Availability . ., .. ... . . . oo Either scheduled or on-demand
CTypeService .. ... ... .. Limited area collection and distribution
or line-haul transportation of people and goods
TypeNetwork . .. ... ... 0. Limited area, line-haul, or loops r
Type of Vehicle Houtlng ................... .- Fixed or variable el :

TravelingUnit . . ... .. ... ...... Single vehicles or up to 4-vehicle trains

" #{1) = Famity | Vehicle
- ()= Family 1] Vehicle

- PUBLISHER'S NOTE:

Because of the extenswe line of subsystems and ranges offemd thase date sheets -
- are confined to essentially thase offered as a result of the Transpo '72 installation
. experience (which is ¢ prototype of the Family I class). The reader is advised that
- additional ranges and sizes of components may be available upon contacting the

developer. _ , TORONTO ZOO APPLICATION

LEA TRANSIT COMPENDIUM — LGT, vol. il No_3, 19175
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-Station Mean Time Before Failure

VEHICLE PERFORMANCE: [a: 71] Family I/Family Il

Cruise Velgity . . v v v v s o v v ia e e 30/50 mph (48/80 km/h}
Max VeloGity . o v v v o v v e i e mmanaee e s 40/60 mph (64/96 km/h}
Max Grade . . . v v v v e s s na e ey RS 10%
Service Acceleration . . . ., .. ... e e e 425 ft/s“ (1.73 mfs_}
Sarvice Deceteration . . . .. .o 0. 3.2-4.5ft/s (0.983- 1.73 m/s%)
MBXJEFK + v o v e v s e i e e e e 3-% ft/s” (0.98 mlsgi
Emergency Decel .. ... ... e 9.7 - 12.9 ft/s° {2.9- 3.92 m/s"}
Stopping PrecisioninStation . . . . .. .. o 15 in (H50 mm}
Degradation if Guideway isWet . . .. .. .... .. Tests at Transpo ‘72 indicate
negligible degradation

Degradation for fce & Snow . . . ... . ... Provisions for snow 8 ice removal:
degraded speed command as required by severe weather

Vehicle Design Capacity .. .. .. .- Family § — 12 - 40 seated 0 - 60 standing

Family 1| — 24 - 45 seated 45 - 100 standing

Energy CONSUMPLION o . o v v v m v o v m e s o ns e os s mmam s
{1) -3 to 5 kwh/veh-mi (1.2-3.1 kwh/veh-km}
(2} — 5 10 7 kwh/veh-mi {3.1-4.4 kwh/veh-km}

STATIONS:

TYPE o v v am e e b n e e e e One-line or off-line
Type Boarding . . o v v e v v s i et e e e e Level
Ticket or Fare Collection . .. . . . .. v e e Autornated machines
SECUFITY @ v s v v e m v o v e n o anns o e e e .« .+ . TV surveillance
Boarding Capacity . . . .« v vt v v aa e Variable, based on 2 psgrfsec/door
DeboardingCapacity . . .. - - oo v v v v 0 Variable, based on 2 psgr/sec/doar
MaxWait Time . . .- . o v i v o v e e e s 15 sec
Vehicle in Station Dwell Time .. ........ Typicaliy 15 to 20 sec, adjustable
Average Station Spacing . ... .- .. a e 0.19 - 0.95 mi {0.3 - 1.524 km}
INDIVIDUAL SERVICE:

PHVACY - - v v v v v nne s s s s anai s s nanen Passengers share vehicle.
Transfers . . . v v v i v e i r s e e PN Mot necessary
SIOPS - v e s ot n e m s Yes, for scheduled; no, for demand mode
Accommodation . . . . v v i e e - s e Seated and/or standing
Comfort . . . v v v v i e s s it st Vehicles heated and air conditioned
Security . . .. -t v Large windows, on-board emergency equipment
INSLEUCHION & v v v e v v e st aaa e e e Signs and active graphics

RELIABILITY & SAFETY:

Fail Safe Features . .. ... .. ... ... Standard fail-safe design principles are
applied throughout, including approved fail-safe compariments and circuits
and fail-safe checked redundancy. Fault annunciation with automatic stop
for Class | failures; totally independent collision avoidance or wehicle
protection; interlocks on doors, speed, switches, routing, power,. air,
roll-back, train tine, ground fault, tire pressure, drag

Fail Operational Features . . . ... ... .. Redundant control circuits with fault
annunication; vehicles capabie of pushing others; by-pass switches
recommended in guideway layout; emergency power on vehicles

Total System Mean Time Before Failure

System Restore Time After Failure Subject to variation in specific

applications.  Generally, avail-
ability greater than 80% and

tion R ime A i
Station Restore Time After Failure MTTR approximately 30 min

Vehicle Mean Time Before Failure

Strategy For Removal of Failed Vehicle .. .............. QOther vehicle
can push failed vehicle

Strategy For Passenger Evacuation of Failed Vehicle . . ............. An
emergency exit is provided on the side opposite the automatic door

System Lifetime 1 L Depending on
Vehicte Lifetime application.

MAINTENANCE:

System includes off-fine storage and maintenance with transfer table, cieaning and
vepair facilities, service vehicle, and pre-operational checkout equipment.
Operation and maintenance offered with systern. -

CARGO CAPABILITY: - )
Passenger Articles . . ... ...+« " . . . Small packages, luggage, wheelchairs

Goods Movement .. . .. - . v v o Automated cargo handling is proposed.

PERSONNEL REQUIREMENTS: [e]

because of highly automated operation, man power requirements can be expected

“1o be low.
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PHYSICAL DESCRIPTION
VEHICLE: [a 71}

Overall Length . . . . .. ... .. ... ... {1} - 22 to 30 ft (6.7-9.1 m);

(1) - 30 to 42 £ {9.1-12.8 m} in modules

Overall Width . . . .. .......... {0 - 7 # (2100 mm); {$1) - 9 ft (2700 mm)

Overall Height . . . . . .. . ot et o mar e {l or 11) - 10 §t (3050 mm)

Empty Weight . . .. ......... {1} - 15,000 to 20,000 |bs (6818 - 9091 kq);

{11} - 18,000 to 24,000 |bs {8182 - 10909 ky)

Gross Weight . ... ......... {1) - 20,000 1o 30,000 lbs {9021 - 13636 kg);

{11} - 25,000 to 40,000 Ibs (,1 1364 - 151 82 kgl

Passenger Space (Design Load) . . . .. ........ ... 5 ft° (0.46 m ) seated

3 ft” (0.28 m”} standing

Doorway Width . . . .. ... ... ..., ... Biparting door; 72 in (1829 mm),

- emergency door; 24 in {609 mm}

Doorway Height . . . . ... ... ... ... ... .. ... 75.6 in (1920 mm)

StepHeight . . . . .. ... e P G Level
SUSPENSION: [a 71]

Type . . . . .. T Supported on palyfoam filled or pneumatic rubber tires,

air leveling and cail springs

Design Load v v v vt i e e e e (1) - 6,500 s {2955 kg};

(1) - 8,000 tbs {3636 kg}

Lateral Guidance . . . .. .. .. ... ... Double-wagon actuated via constrained

lateral hard rubber or foam filled tires; adjustable spring hydraulic or
mechanical load absorbers.

PROPULSION & BRAKING: {a71]
Type& No.Motors . .. ... ....... Caonventional rotory dc electric mator
Motor Placement . . . . ... ... .. QOne or two traction drive units under floor
MoOtor Rating . . . . . oo i v it e it s v e mneneeenen 25-125 HP
TypeDrive . . . . . @ it e e Positive traction differential
Gear Ratio . . . . . v L i it e e i e e e e e Data unavailable
TYRePOWET . . o o vt o e et 480 vac 3¢)- SCR converters each vehicle;
or 600 vdc alternative
Power Collection . . . . .. ....... Power rails - 4 collector assemblies/vehicle
TypeServiceBrakes . .. ......... Controlled friction brakes, pneumatic or
pneumatic/hydraulic; dynamic braking optional
Type Emergency Brakes .. ......... Application of calipers to disc brake,
mechanical with pneumatic hold-off
Emergency Brake Reaction Time . . . ... ... .. ... 0.6 sec
SWITCHING: f{a 71]
Type & Emplacement . .. ...... Optional: {a) I-beam in running surface with
entrapment of lateral guidewheels; or {b) sidewall blade entrapment
‘Switch Time {loek-to-loek) . .. .. .o oo it i Less than 1 sec
Speed Thru Switch . . . . . . . . . ot i it v v v i un 40 mph {64 km/h) max
Headway Thru Switch . . . . . .. e e e e e e e e Approx 2 sec min
GUIDEWAY: {a 71]
Fype ... At-grade or above-grade U-shaped roadway surface
- with side walls
Materials . . . . . . .. . . e e Steel or reinforced concrete
Running Surface Width . . . .. .. ... ... ... ... {1) 6.67 f {2033 mm);
(i1} 8.17 £t (2490 mm)
Single Lane Elevated Guideway:
~Max Efevated Span . . ... ..... .. 60 - 120 £t {18288 - 36576 mm)
‘Overall Cross SectionWidth . . . ... ........ {1) 8.3 ft {2530 mm);
_ {1t} 9.3 ft {2835 mm)
Qverall Cross Section Hefght . . . . . ... ... ... 5 ft {1524 mm} max
Designload .. ....... e et e Data unavailable
Double Lane Elevated Guideway:
Max Elevated Span . . .. . ..o o .. 60 - 120 ft (18288 - 36576 mm)
Overall Cross SectionWidth . . . ... ....... {1} - 19.8 ft {6030 mm};
(£1) - 22 ft (6690 mm)
QOverall Cross Section Height . . . . ... .. ..... 5 ft {1524 mm) max
BesignLoad . . . . ... ... ... e Data unavailable
Guideway Passenger Emergency Egress . . . . ... .... Information unavailable
Tyge Elevated Guideway Support Columns . ... .. Concrete or steet columns
COINTROL:

Cantrol is customized to each application from modular components, Two basic

_ tvas have been developed: (a)-used in varying form in Morgantown, Las Vegas
Proposal, Control Test Facility; {b) used in varying form in TRANSPO ‘72,
TorF»nto Zoo, Newark ITTS proposal. .

- {a} \Quasi-synchronous point follower with elements at central, regional, and
" vehicles; central uses redundant computers. Regional uses computers and/or
] _harcj-wired logic. Central commands dispatch, route, synchronism, station doors,
empty vehicle management, monitors faults, processes demand requests, provides
passenger display data, central monitor functions. Regional processes, decodes
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and routes messages, monitors vehicle locations, provides independent collision
avoidance. Vehicle electronics includes normal ATQ functions. Passive position
indicators andfor wayside detection used. induction communications or signal rail
used. FSK communications for non-vital functions.

(b} Fixed-black, continuous detection. Central performs line supervision including
operater monitors and dwell time adjustment. Station (regional} and wayside
performs train protection, some ATO functions, some local line supervision
functions including position monitoring and perfarms normal ATO function.
induction coramunication or signal rail is used. FSK communications are used
for non-vital functions,

Back-up, secure on-board manual control equipment is on vehicles.

STATIONS:
Stations may be on-line or off-line, enclosed or open, with or without automatic
bi-parting doors. 1f used, doors should apen to approx 7 ft {2,13 m} or mare.

Station desian is customized to appiication. Berth size approx equal to a vehicle
fength.

DEVELOPMENT HISTORY, PLANS & PROGRESS: [b]

Current design is third generation. First design (1970} was under contract with
Dallas/ft. Worth Regional Airport Board for construction of a full-scale prototype
at Pomona, California, featuring 1,236 ft (400 m} guideway, two 24-psgr vehicles
30 mph {48 km/h} max velocity, 25 sec headway, on-board switching, automatic,
remote, and manual control. Second generation was the Transpo 72 system and
third generation as shown for Toronto Zoo application. In addition, Bendix is the
Command & Control system subcontractor to Boeing for Morgantown and to
Bohr for urban TACV control system. A command and control test track and
facility, located at Ann Arbor, Michigan, is being expanded to test full systems.

Editor understands there is no development activity presently underway [e].

INSTALLATIONS & CONTRACTS: [b]

TRANSPO '72: {Now dismantled) 1,275 ft {390 m) of single at-grade guideway,

two 31-psgr vehicles, 3 station, 4 guideway diverter switches, 20 mph {32 km/hr)

velocity. System carried 36,000 psgrs in 10 days. An extensive test program was

carried out by UMTA following exposition.

TORONTO Z0OO: {under construction} 3 miles of single guideway, 4 stations, 24 -
40-psgr Family | vehicle for 2 and 4 vehicle trains, to be operational late 1975,

$12 million

TEST TRACK: Is installed at Ann Arbor, Michigan

COSTS: [b21]

Capital . ........... System - 82 to 8 mition/mi ($1.24-4.97 million/km)
Vehicles - {1} $75,000 to $125.000: (11} $100,000 to $150,000
Operational . ... .... Ranges between $0.50 to $1.00/veh-mi {0.37 - $0.62/

Maintenance veh-km) dependent upon specific installation

INSTALLATION OR RETROFIT CAPABILITY: [b]

Single Lane Guideway Envelope Width }
Single Lane Guideway Envelope Height

............. See dimension
drawings at left

Single Lane Guideway Structural Weight . .. . .. ... ... .. DOata unavailable
Double Lane Guideway Structural Weight . . . .. .. ... ... Data unavailable
Max Grade . . v v v e e e e e e e e e e e e e e 10%
Min Vertical Turn Radius . . . . . . o o o o v u v v s e Data unavailable

Min Horizontal Turn Radius . . . . . . . . 74:8 ft {22.8 m) at 10 mph (16 km/h)
Construction Process . . . . . . . . At-grade, pour-in-place; elevated prefabricated

steel or prestressed concrete in single or double guideway configuration
Staging Capability . ... .. ... .. Fully modular subsystems and components

LIMITATIONS: [el

Fixed-block control system limits reduction of headway to approx 3 sec.
Guideway width and turning radius would limit installations in confined areas.
General installations limited to limited areas or as a fine-hau! system.

ENVIRONMENTAL IMPACT: ‘ ;

EMISSIONS « « v v e v v e v e e e e Mo direct polluting ermissions

Visual . . h e e e e e Single elevated concrete guidewaj [f]
H1 {1 & 14): 4.5 ft {(1.37 m).‘_ H_ - {F&): 13.3 £ {4.05m)

W, & W, - {#): 8.25 ft {2.61 m), (I1}: 9.3 ft {2.83 m) i

P73 R (2,22 m),F’z S 13,2 £ {4.02 ml : N

Py -(1): 8 ft{2.44 m), P, - (11): 14 £t (4.27 m) |
.............. Exteriar - NCA 60 at 25 ft {7.5 m} from guidéway

tnterior - NCA 60 and PSIL 1ess than 65 dbA {a 71

|



GEC MINITRAM

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: EASAMS Ltd. {a GEC Company}
Lyon Way .
Frimely
Camberlay
Surrey, GU16 BEX
England
Tel: Camberley 63377
Telex: 8568115

LICENSEES: Data unavailable
PATENTS: Data unavailable
DATA REFERENCE CODE: {a 21]

SYSTEM DESCRIPTION:

The Minitram concept is of small automatically controlled, driverless
vehicles running on their own track. Minitram may be operated as a
scheduled line haul service with vehicles stopping at every station, or as
an express service. ’

Single vehicles may be coupled into trains of up to 3 vehicles 10 ensure
high capacity at peak periods and still maintain frequent service at
off-peak periods.

The ability of negotiating tight curves and steep grades, and the ease of
running at, above, and below-grade ensures that the Minitram system
can be easily accommodated into the existing urban structure. In
addition to the small vehicles described, larger vehicles with capacities
of up to 100 passengers can be offered with the same performance,

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Fheoretical One-Way Capacity . . ......... 21,000 psgr/hr
Max Practical One-Way Capacity . . . .. .. .. .... 13,000 psgr/hr
Min Theoretical Headway . . . . . .. . . .. i 12 sec
Min Practical Headway . .. ... e e e 15 sec
Availability . . . i e e e e e Scheduled
Type Service . . .-. .. e e e Area collection/distribution
Type Network . . .. .. ... l.oop and feeder network
‘Typeof Vehicle Routing .. ..................., Variable
TravelingUnit .. .. .. ....... Single vehicle or 2-3 vehicle trains

VEHICLE PERFORMANCE:

CruiseVelocity . .. ... ... ..... 34 or 55 mph (54 or 90 km/h}
Max VeloCity & . v v v it i e e e et e e e e 55 mph (90 km/h}
Max Grade . . . ... e e e e e e e e 10%
Service Acceleration . .. ... ... .. e 4.1 ft/s? (1.25 m/s?)
:Service Deceleration . . . ........ v e A5 (1,25 m/fs?)
MaxJerk . .......... AT P 4.1 §t/5° (1.25 m/s°)

. Emergency Decel . . . . . © .. ... .Greater than 4.1 ft/s? {1.25 m/s?)
. Stopping Precisionin Station .. .. ... ... ... .. 6in {150 mm}
_Degradation-if Guideway isWet . ... . O N No degradation
‘Degradation for lce & Snow .. . . ... .. Heated tracks in case of ice
. ' C and snow

oy

"EASAMS Copyright.”
GEC MINITRAM MODEL
ON GUIDEWAY

& B+
oawrsaRl

> Wﬁ“ i 1
SR vy iRlCHE

“Crown Copyright, prepared by Robert Matthew,

Johnson-Marshell and Partners Lid. "'

TYPICAL INSTALLATION

“Crown Copyright, prepared by Robert Matthew,
Johnson—Marshall and Partners Ltd.”"

TYPICAL INSTALLATION

“Crown Copyright, preparcd by Robert Mutthew,
Johnson-Marshall and Partaers Lid. ™

PROPOSED INSTALLATION IN SHEFFIELD
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44
i o AVERAGE SPEED {km/hr) ' Vehicle Design Capacity . ... ........... 6 seated 9 standing
T TP A RS Vehicle Crush Capacity . . .. ..........- 6 seated 18 standing
o] \ ‘ E _ = Energy Consumption, Accelerating and Decelerating Only
3 T g 1 Empty Vehicle .. ...... 2.5 kwh/veh-mi (1.6 kwh/veh-km}
. g \ j L At Design Capacity . ... .. 3.0 kwh/veh-mi {1.9 kwh/veh-km)
] . I § Energy Consumption, Cruise Only
E \ = F Empty Vehicle ... ... 1.05 kwh/veh-mi {0.65 kwh/veh-km)
,f A \\ = " At Design Capacity . . . . 1.29 kwh/veh-mi {0.80 kwh/veh-km)
J [ 232
;:, Ez\" \ i g STATIONS:
& :_E E N A ¥ Type . .. ... . ...... Off-line (two parallel platforms), on fine in
. Z218%8 5 ‘ ' smaller system
d s 1. Z‘ o o TypeBoarding . . . . @ vt it e e e Levet
P ___'g k] \ 3 F B 2 Ticket or Fare Collection . .. .. ... Ticket machines and automatic
@ Z‘i ' \\ g 5 g ' barriers
iz 8 \ e B S Security ... .. ..... Closed circuit TV at stations and voice gircuit
g 4 : | b i to central control
1. a g I - Boarding Capacity . . . ... .. ........ 10,000 psgr/hr/platform
L § Deboarding Capacity ... ........... 10,000 psar/hr/platform
g {ydw) A33d4S JOVHIAY - Max Wait Time . . . o it et e e e e e e e e e e e e, 30 sec
Vehicle in Station Dwell Time . . . .. ... ... ........ 15 sec
Average Station Spacing .. . ... ... . 0. .. 0.3 mi {0.5 km)
. g g INDIVIDUAL SERVICE:
\ = Privacy . . .. v v it e Vehicle shared by other passengers
2 Transfers . . ... ... ... .. e Transfers may be required
_” = Stops .. ... .. e Stops 4t each station, non-stop express
' " gl service available
=1 - Accommodation . . ... .. e e e Seated and standing
3 u Comfort . . ....... Enclosed, heating, ventilation, air conditioning
my o if required
2, __3_5 Security . ... ... ..., Voice circuit to central control and dual
; 3 - S. emergency handle
) 2 @ Instruction . . ... .. .. Full visual display of vehicle destination and
I w e voice instructions from central control
[17)
- a a RELIABILITY & SAFETY:
- % x Fail Safe Features . . ...... All conditions which lead to danger to
. passengers cause emergency stopping; e.g., switch failure,
3 ‘ > “headway control failure, service brake failure, control failure, etc.
' _ g § Basic philosophy is that a tram can stop safely in the event of the
o s'unou/suaénassva _ precefiing tram having a ““dead-wall” stop. .
ALIDVAYD INI Fail Operational Features . . . .. ... ......... Data unavailable
& Total System Mean Time Before Failure . ... .. .. Data unavailable
System Restore Time After Failure . . . . ... .. ... ... 0.75 hrs
7 . 5 g Station Mean Time Before Failure . . . ... ... ... Data unavailable
1 S o % Station Restore Time After Failure . . . ... ..... Data unavailable
s ] H _ Vehicle Mean Time Before Failure . . . . ... ........ 2,000 hrs
_ AN ; : S B~ .  Strategy For Removal of Failed Vehicle . .......... Clear track
f 5 € 3 *I: _553 o to next spur, tow vehicle using specialized tug
BI04 E{"E ~ Strategy For Passenger Evacuation of Failed Vehicle ... ... .. Exit
8- E g g thru emergency doors, walk along track to next station
- 2§ EiITe Systemiifetime .. .... ... ... ... ..., 50 years
R SHE Vehicte Lifetime . . . . . .. .. ... . . . ... 20 years
=N - €} ¢
:T: : :7_, .g g _ MAINTENANCE:
] z E‘_; E*E{ Inspection Frequency {One-way guideway assumed} . . ... ... ...
3 2" :7; E Guideway . ......... 0.13 hrs every 1 days/0.6 mi (1 km)
g 38 z| 2 Station . .. ... ... 0.25 hrs every 1 days/station
I EE afa - Vehiele . .. .. ..., ... ..., 0.33 hrs every 1 days
>3 > =8 a Periodic Maintenance . . . ... .............. e e
: 4;\] § < Guideway . ... ... ..o n--. Data unavailable
A N u S CStation L. ... e Data unavailable
o ey 4- 1 8 ' Vehicle . . ... ... ... 4 hrs every 30 days
ook -1H /919148 A s5dit] uosiag : -~ Adjustments Required ... ... ... ... ... ... Data unavailable
NOILYZITILN TIIHIA Other Maintenance . . . . Vehicle general overhaul every 500,000 km
LEA TRANSIT COMPENDIUM — LGT, Voi. 1t No. 2, 1975




CARGO CAPACITY:
Passenger Articles . ... ... ... ... . ... . ... Hand baggage
Goods Movement . .. .... Provided at expense of passenger service
' PERSONNEL REQUIREMENTS: -
No. of Operators/Vehicle .. . ... ... ... ... ... ..... None
No. of Attendants/Station . . . . ... .. ... ... None
No. of Central Control Attendants . . .. ............ 3/8 hrs A
No. of Maintenance Personnel
Engineering Staff } ............ Data unavailable “EASAMS Copyright.”
No. of Administrative Personnel VEHICLE FRONT AND
SIDE VIEWS
PHYSICAL DESCRIPTION
VEHICLE:
OveraliLength .. .. ...... e e e 11.6 ft {3560 mm)
OverallWidth . . . .. ... .. ... ... 6.2 ft {1900 mm)
OverallHeight . . . ... ... . v a . 9.2 ft {2800 mm)
Empty Weight . . .. .. ... ... ........ 7,385 Ibs {3350 kg
GrossWeight . . ... ..ot 9,039 |bs (4100 kg)
Passenger Space {Design Load) .. ... .... 19.4 #t% (1.8 m?) seated
47.4 12 (4.4 m?} standing
Doorway Width . . .. ... .. ... ...« ..., 55.1 in {1400 mm)
Doorway Height . . ... .. ... .......... 76.8 in {1950 mm)
StepHeight . . ............... e e e e e e Levei N
e Z
® =
SUSPENSION: T g
Type . . . ... . ... Steel wheels on steel rails employing pneumatic §' ra)
suspension with hydraulic damping @ %
Design Load . . . vt i i Data unavailable 2 2
’ Lateral Guidance . . . . . ... .... Flanged steel wheels on steel rails E f_{
PROPULSION & BRAKING: e
Type& No.Motors .. ........ 1 series wound dc¢ traction motor of 600 v r
Motor Placement . . . .. .. ... Centrally placed below passenger compartment
MotorRating . . ........«............. 94 HP, 70 kw at 4,500 rpm
TypeDrive .. . ... ... . Cardan shafts to right angle gear to axles
Gear Ratio . . . . o ittt i e i e e e Data unavailable o
TYPE POWEE « o o v vt i e v e e e e e e e 480 vac, 3¢ :
Power Collection . . . ... .. Spring loaded boom to three phase conductor rails .
TypeServiceBrakes . . . .. ... .. ... r.. Aijr operated friction disc ™
Type Emergency Brakes .. ... .... A spring loaded electromagnetic friction
track brake ]
Emergency Brake Reaction Time . . .. . . ............ Data unavailable
SWITCHING:
Type & Emplacement . . .. ...... Track switch with mechanical locking and —
. . electrical detection circuits :
Switeh Time (lock-todlock} . .. ... ........ e e i e e 3 sec
“Speed ThruSwitch . . .. . .. .. .0 i iunann 8.1 mph (13 km/h} max
Headway ThruSwiteh . ., . . ... .. .. .o 0 e a e e 11 sec min
.GUIDEWAY: : :
Type . . v . oo v v v e ,At-grade and below-grade type track, above-grade
) concrete guideway :
Materials . .............. At-grade and below-grade ballast, above-grade ] ’
: reinforced concrete .
. "Running Surface Width . ... ..... P e e e Gauge {1067 mm)
Single Lane Elevated Guideway:
Max Elevated Span . ..... e e e 98 ft {30000 mm)
Overall Cross SectionWidth .. .............. 7.8 1t (2375 mm) B
Overall Cross Section Helght e e e 4.5 ft {1370 mm}
. . Designload ... ...t ienrrnnenen- Data unavailable -
: - Double Lane Elevated Guideway: i '
’ Max ElevatedSpan . ... ...... e e . OBt (30000 mm) r
Overall Cross SectionWidth .. .......... "o .. 166 ft (4750 mm)
Overall Cross Section Height . . . . .. .. .. PP 4.5 ft (1370 mm)
Designboad . ...... .. iinnnnnnnsas Data unavailable o ‘
Guideway Passenger Emergency Egress . . ... ..... At-grade, over guideway “Crown Copyright, prepared by Robert Matthew,
: : walls {reinforced concrete)  Johnson-Marshall and Partners Litd,” F3
Type Elevated Guideway Suppoert Columns _ . . . . . . . Precast concrete columns : GUIDEWAY MODEL
: LEA 'I_'_RANS!T COMPENDIUM — LLGT, Vol. Il No. 3, 1975
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DEVELOPMENT STATUS

“Crown Copyright, prepared by Robert Matthew,
Johnson-hMarshall and Partners Lid.”

PROPOSED INSTALLATION
IN SHEFFIELD

CONTROL:

The control system performs two duties:
a) prevents collisions
b} controls speed of vehicles to maintain headways.

The central control area communicates with each vehicle cn the track
in guick succession via an inductive loop communication system laid in
the track bed. Hf control commands are not received and returned, or
are not compatible, the vehicle automatically brakes to rest. Dual
computers ensure safety.

The headway is controlled using a synchroneous control concept with
the overseeing safety logic using a moving block control.

STATIONS:
Stations either can be on-ling or 'D loop’ if higher capacities are needed.

Passengers enter platform area by automatic barriers. Passengers enter
vehicles by platform doors, which will only open if vehicle is in position
and stationary.

Stations are linked to central control by closed circuit television and
two way voice circuit.

DEVELOPMENT HISTORY, PLANS & PROGRESS:

Work has been carried out by a group fo GEC companies led by
EASAMS Ltd. A feasibility and project definition study was carried out
for the Department of the Environment and a report presented in
August, 1974. The Minitram project is continuing with company
funding and it is envisaged that a test track will be completed by the
end of 1976. A public demonstration system is proposed in the city of
Sheffield, England, to be operating by 1981.

INSTALLATIONS & CONTRACTS:

None

COSTs:

Data unavailable

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . . ... .. 7.8 ft {2375 mm)
Single Lane Guideway Envelope Height . . . . . .. 11.8 ft {3600 mm}
Single Lane Guideway Structura! Weight . .. .. .., Data unavailable
Double Lane Guideway Structural Weight . . . . ... Data unavailable
Max Grade . .. . . . @i e e e e e e e 10%
Min Vertical Turn Radius . . ... .. ... .. .. .. 591 ft {180 m) at
34 mph (54 km/h)

Min Horizontal Turn Radius . . . ... ... ... ... 39 ft (12 m) at
9 mph (13.8 km/h)

‘Construction Process . . . ..... Precast units placed on foundations
Staging Capability . .. ... ..... System can be expanded in stages

without major changes in controls.

LIMITATIONS:
Track heating may be required for cold climates.

Headway is limited by stations.

.Allowed speeds, accelerations, jerks all limited by passenger comfort.

ENVIRONMENTAL IMPACT:

CEmissions . ... ... Lo s No direct polluting

Visual, Singte Lane Elevated Guideway . . . . . .. ... .........
H, —4.49 ft (1370 mm), H, — 11.64 ft {35650 mm) '
W, —7.79 it (2375 mm), W, — 6.23 ft {1900 mm)
P, —8.69 ft (2650 mm), P, — 13.12 ft (4000 mm)
Noise ... ........ . ... ... 55 dbA inside vehicle
65 - 70 dbA at 24.6 ft (7.5 m) to side
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H-BAHN

CLASSIFICATION: Light Guideway Transit*
OTHER NAMES: None

DEVELOPER: Siemens Aktiengeselischaft
Bereich Energietechnik Bahnen E41
H-Bahn-Projektgruppe ‘
D-8520 Erlangen
Werner-von-Siemens-Strasse 50
West Germany

Diiwag Waggonfabrik Uerdingen AG
Werk Dusseldorf, Dusseldorf
Kdnigsbergerstr. 100

West Germany

LECENSEES: None

PATENTS: Information unavailable

DATA REFERENCE CODE: [a: except as noted)
SYSTEM DESCRIPTION:

H-Bahn is a light guideway transit system for transporting passengers in
vehicles with 6 seats and standing room for 6, or up to 28 seats and
standing room for 35. Vehicles are suspended underneath an overhead
guideway. The passengers book a vehicle at an automatic ticket
machine by pressing a destination button on a schematic route map.
Vehicles may be shared by passengers with similar destinations and are
routed by station computers. For high demand periods 2 vehicles may
be finked together. The system, including stations, is fully automatic,

OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity ... .. 7,200 or 14,400 psgr/hr!
Max Practical One-Way Capacity . . ...... 3.600 or 7,200 psgr/hr!
Min Theoretical Headway . .. . ... ................ 8 sec
AvgHeadway . . . . ... .. .. ... . ... ... ... 16 sec
Availability . . ... ... .. .. As required: scheduled, on-demand or
continuous operation
Type Service . ., ....... Linear or area collection and distribution
TypeNetwork . ... ... ......... Linear, loop, or grid network
Type of Vehicle Routing .. .. .. ........ Fixed and/or variable
TravelingUnit . . ... ..... e Single vehicles or vehicle pairs
VEHICLE PERFORMANCE: -
Cruise Velocity . . ... ... ....... e 22 mph {36 km/h}
Max Velocity . . . ... ... 22 mph {36 km/h}
Max Grade . . . L L e e e e 15%
_Service Acceleration . . . ... ... ... ..., . 4.1 ft/s* (1.25 m/s?)
Service Deceleration . ... ............. 4.1 ft/s? {1.25 m/s?)
MaxJderk .. ... ... ...... ... ... .. 5.6/s3 (1.7 m/s)
Emergency Decel . ... ... ........ ... 8.2 ft/s? (2.5 m/s?)
Stopping Precision inStation . . . . ... ... ... +3.93 in {(£100 mm)
Degradation if Guideway is Wet . . . Same as clear (covered guideway)
Degradation for lce & Snow . . . . , Same as clear (covered guideway)
Vehicle Design Capacity .. ... As seen under “Physical Description”

a variety of vehicle sizes are available: .

*PUBLISHER'S NOTE:

The H-Behn system offers on-demand service, buf the vehicles may be shared and
2 wvehicle trains are possible. H-Bahn is therefore classified as LGT. Should
exclusive non-stup service be offered for a single passenger it would be classified
as PRT. i

1 Based upon 16 psgr vehicle in single vehicle or vehicle pairs operation

PHOTOMONTAGE FROM
1/5 SCALE MODEL

oA

PHOTOMONTAGE FROM
1/5 SCALE MODEL

ARTIST VIEW OF STATION
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28

. ; AVERAGE SPEED {km/hr) Vehicle Type No. 1 1.11 1.12 1.21 1.22 1.23
FVERTPIIEE RPN Seated: 8 16 14 20 20 78
; 2] 5 =t Standing: 8 28 28 a7 42 35
B ] - Vehicle Type No. 2 211 212 221 222 223
i . . Seated: 6 12 12 14 18 26
- = = Standing: 6 22 20 37 30 20
* B -3 | _E:
. p t o2 STATIONS:
: z- 1 g g TVDE & v v et e e e e e Off-line and/or on-line
2] | &k TypeBoarding . .« o oo v e e Level
* @ :.;' Ticket or Fare Collection . . .. ... .. Automatic ticket machine and
-~ 5 | E § _ station computer
E i g - 3 SBOUTILY + v v v e e s et e st e e e Closed circuit TV
o | : 1 e Boarding Capacity . .. ... ... ..... 1,000 - 1,300 psgr/hr/berth
{ § ‘ 8 Deboarding Capacity . . . . ... oo .« 1,000 - 1,300 psgr/hr/berth
- ] \ I S Max Wait TIME & . v v o e e e it e e e e a e e 1-3 min
] 'zg i ¢ Vehicle in Station Dwell TIME o o v e e s e e e 30 sec
] z ] . g Average Station Spacing . . - . .o e 0.31 mi (0.5 km}
- | da qaais sovuany | INDIVIDUAL SERVICE: _
Privacy .« o v v v e e i o e e e Passengers share vehicles
Transfers . .« . v o i e e e e e e Not necessary
StOPS . ..o e e Limited stops for other passengers
- g £ Accommodation . . ... e e e e Seated and standing
' = COMFON © \ v v ee e cme i aans s Heating and ventilation
\ SECURY - - v v ve e ee e e Emergency button and intercom
§ Instructiont . . . . ... coo v oot Ticket machines with route maps and
3 ns information boards in the stations
2 AN "
- \ o RELIABILITY & SAFETY:
- b : § Fail Safe Features ... .... Vehicle headway is monitored by vehicle
' 2, veh pair - ol detection devices. |f the distance falls below the min of 262.4 ft
3 < | 67 psor single Tz {80 m) the emergency braking system, consisting of two spring
E <] brakes, is actuated.
y g o If one line becomes blocked, the central computer selects an
zf z alternate route.
= E 2§ Fail Operational Features . . .. ... .... If a breakdown of a station
G, N o computer occurs, the vehicles will not stop at this station.
& ”w,q If a breakdown of the central computer occurs, the system will be
, %f;\\ automatically switched to linear network and operation will
B g " é ! continue.
g b . Total System Mean Time Before Failure . .. .. .. Design goal is that
¥ SHNOH/SHIONISSYd system will operate for one year without occurance of a total

"ALIDV4dYD AN ! )
system failure or equipment replacement.

System Restore Time After Failure
Station Mean Time Before Failure

| : g g Station Restore Time After Failure f * """ """ Data unavailable
L & ] ] Vehicle Mean Time Before Failure
ENER o . Strategy for Removal of Failed Vehicle . . . . . Towing away of vehicle
i E iz IE by emergency vehicle
s ' FRES EE° E = Guideway Lifetime . .. .. ... .. e Approx 70 years
FEE At il 5 = Central Computer & Station Computers Lifetime . . .. 20-25 years
e B IE £ 2.8 >  Station Lifetime . .. v v v it i 70 years
5 Ew|e 28 B Vehicle Lifetime . . v oo vveneronevnannonns 20 - 25 years
> BLE Fie 8 _
5 | [
=BT ¢ 2, §l§ © MAINTENANCE:
. 2 1 E{E 8] The central computer determines the maintenance and cleaning of vehicles
3 g _ g; N >l 5 S " dependent upan running time. Special vehicles are planned for cleaning the inside
- L% ElE B of the guideway. :
- ] . N @ ‘™
L Glez F ; . :
Tz T ; of 8 3 CARGO CAPABILITY:
] >:]>° %& ] ‘ 201 a 5 Passenger Articles . . . ... - - e Provisions for fuggage, wheelchairs,
S R E Z 3 . baby earriages
3 q1\.\1 E‘"E 2 Goods MOVEMEBNL .« . v v v s e a e . Speciatly design freight vehicles
o 2 of 8 : | C :
g g g T PERSONNEL REQUIREMENTS:
X o F CaH/ejotyep /sdil) uosied . . . : -
: NOLLYZITILN 31DIHIA ‘ At:sendar}ts are required at a central control station as well as mainienance
-~ _ _ ~ personnel.
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PHYSICAL DESCRIPTION

VEHICLE:

12 Vehicle Types . . .. .... Nos. 1, 1.11,1.12, 1.21, 1.22, 1.23, 2,
2.11,2.12,2.21,2.22,2.23

Overall Length . . ... ........ Nos. 1,2, — 11.32 ft (3450 mm};

Nos. 1.11, 1.12,2.11, 2,12, — 23.47 £t (7155 mm);
Nos. 1.21, 1.22,1.23,2.21,2.22, 2.23 — 35.63 (10860 mm)
OverallWidth . . . .. ... ........... Nes. 1, 1.11, 1,12, 1.21
1.22,1.23 — 7.55 ft {2300 mm);
Nos. 2,211, 2,12,2.21,2.22,2.23 — 6.17 7t {1880 mm)

Overall Height ... ..... For all vehicle types — 7.55 ft (2300 mm)

GrossWeight . . ... ... ... ... ... ... ... Data unavailable

Passenger Space {Design Load) . ... ........... L
4.48 ft* (0.45 m?) seated } For type 1
3.44 2 (0.32 m?) standing Data unavailable for other types

Doorway Width . .. ... 5.25 ft (1600 mm)

Doorway Height . .. ... 7.55 ft (2300 mm) } for all cabin types

StepHeight . . ... ... ......... Level

SUSPENSION:

TYPE . o o i e e Two steel wheels, plastic coated

Design Load ... ... ... ... 0 uuneouan Data unavailable

lLateral Guidance . . ... .... By two steel wheels and guiding puilies

in upper part of running gear; electromagnetically, sideways with
finear synchronous electric motors

PROPULSION & BRAKING:

Type & No. Motors . . . . .. Two linear synchronous electric motors
Motor Placement . . . ... ........ Active elements aboard vehicle
Motor Rating . . . . .. .. ... . ... 16.8 HP, 12.5 kw
TypePower . . . .. . . it it it e e e e 380 Vac, 50 Hz
Power Collection . . . ... ... Glides, conductor rails along guideway
inside sidewalls
TypeServiceBrakes . ... ... ........ Dynamic through moctors
Type Emergency Brakes . . ... Dynamic electrlc plus spring actuated
mechanical
Emergency Brake Reaction Time .. ............ Approx 1 sec
SWITCHING:
Type & Emplacement . . . . On-board, electromagnetic through one of
the synchronous linear electric motors
Switch Time {lock-to-lock} . .. .. .. ... ... ... ... 8 sec max
Speed ThruSwiteh . . ... ........ .. 22 mph {36 km/h) max
. Headway Thru Switch . . .. .. .. ... ..., Bsecmin
- GUIDEWAY:
o TYPE & v e e e e e e e Overhead inverted U box-beam
CoMaterials ... e Steel
“RunningSurfaceWidth . ... . .............. Not applicable
“Single Lane Elevated Guideway:
Max Elevated Span . . ...... PR 295 ft {90000 mm)
Overall Cross Section Width . . ... ... .. . 246 ft (750 mm)
Overall Cross Section Height . . . ... ... . 3.12 £t (950 mm)
DesignLoad . ................. .. . . Data unavailable .

Guideway Passenger Emergency Egress . . . . . . . ... oo
Several emergency systems are under study, such as:
—  -picking up of passengers with emergency vehicle
- lowering the vehicle to ground level
— exit of passengers through an emergency tube which is built
into the floor of the cabin
Tvpe Elevated Guideway Support Columns Inverted L- or T-columns

VEHICLE
@ >’
& ]
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MOTOR BOGEY -
Guidewheel

-Power rail
Power collector

Motor

Control rail
Running surface
carrier ry

Running wheel
Anchor bar

Emergency brake

SECTION VIEW OF BOGEY -
AND GUIDEWAY ELEMENTS
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DEVELOPMENT STATUS

TYPICAL OVERHEAD
INSTALLATION

Prefabricated

reinforced On-side fabrication
concrete reinforced concrete  giee) or prefabricated

Drill type foundation  reinforced cancrete

131'5“' — 45m—t

Type guideway support
columns and foundation

TYPE GUIDEWAY
- SUPPORT COLUNMNS AND FOUNDATION

CONTROL:

in a city network the H-Bahn cabins are controlied by a trafﬂc
computer with decentralized sub-systems. The computer not only
controls the circulation of cabins and matches their number to the
traffic requirements, but it also steers them to their destinations with a
minimum of intermediate stops and insures safe merging into trunk
sections.

Stationary sensors report the cabin positions to the control computer
and at regular intervals the passenger is informed of his position by a
communication system.

The constancy of the headways of all cabins on the track network is
reliably insured by the synchronous traction system. The subordinate
safety system of the cabins, the headway of which always exceeds their
stopping distance, is composed of electronic contacts in ¢onjunction
with simple, intrinsically safe logic circuits.

STATIONS:

Passenger access to vehicles is computer controlled. Stations are
equipped with a ticket machine, station computer, information board
(display of arrival time), and waiting area. Dimensions are dependent
upon site-specific requirements.

DEVELOPMENT HISTORY, PLANS & PROGRESS:

Summer 1972 . .... .. e e e e e e Development began
1973 . . e Tests of compenents and LIM
1974/75 . .. .. .. ... Initial trials of the overhead cabin system

{scale 1:1)
1975/76 . . . . e e e Test trials on a large scale

continuous testing circuit with 3 stations olanned [Test track
length: 0.93-1.24 mi {1.5- 2.0 km}]

INSTALLATIONS & CONTRACTS:

Experimental switch installation in Diisseldorf [1 sWitch, 492 ft (150
m)] started in fall 1974.

COSTS:

Information unavailable

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . .Approx 12.7 ft {3860 mm])
Single Lane Guideway Envelope Height . . . Approx 9.0 ft {2740 mm])
Single Lane Guideway Structural Weight

Double Lane Guideway Structural Weight | =~~~ Data unavailable

Max Grade . . ... . .. it e e e 15%
Min Vertical Turn Radius . . . 328 ft (100 m) at 22.4 mph {36 km/h)
Min Horizontal Turn Radius . . ... ... .. .. e .. 137 £t {40 m)
Contruction Process . . . ... .. ... Prefabricated guideway sections
Staging Capability . . . .Sections may be put in operation while others

are under construction,

LIMITATIONS: {e]

" Relative low speed 22.4 mph {36 km/h} and intermediate stops may

yield lower average speeds

ENVI RONMENTAL IMPACT:

"‘Emissions . . ... . e .. No direct polluting emissions

Visual, Smgle Lane E!evated Guideway . ............ ..., ..
H, —3.12 ft {950 mm), H, — 11.66 ft {3560 mm}
W1 — 2.48 1t (750 mm), W, — 7.9 ft {2300 mm}
— 3.9 £ (1190 mm), P, — 11.7 ft {3570 mm)
NOISE . o it e et e i it s e e . Data unavailable
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INSTA-GLIDE

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: Linear Air Motors, Inc.
5754 Kennebunk
Rochester, Michigan 48063, U.S.A.

LICENSEES: None

PATENTS: LLS. Patent No. 3,722,427 for a Pneumatic Transit
System and patent pending on Helical Motor Drive

DATA REFERENCE CODE: [a 51: except as noted]

SYSTEM DESCRIPTION:

Insta-Glide is a light Guideway Transit system for transporting
passengers and goods in small vehicles of up to 18 seats each over
exclusive guideways. Proposed guideways are either twin type or single
supports with turnaround loops at each end, a single gquideway to form
a closed loop, or a combination of both,

System network is provided by either a number of twin guideways
arranged in parallel with similar guideways arranged at right angles,
thereby providing service in all directions or by switching off a loop for
“suburban’® stations or connections to other loops.

Stations are located at guideway intersections (if required) and other
points as necessary along the route. in this manner, vehicles always
remain on the same guideway, passengers transferring at intersection
stations.

The mode of operation for a typical operating loop is as follows: An
express train is formed at station “A’" with passengers destined for
station “B” taking seats in the lead cars. Passengers for subterminals 3,
2 & 1 are programmed in the preceeding cars. As the train travels along
the guideway and approaches sub-terminal 1, trailing cars for that
station slow down and stop at the pre-determined gate while the
remaining vehicles continue their express journey. This procedure is
repeated at sub-terminals 2 & 3 with the lead vehicles continuing their
express journey to station “B”. Where vehicles are programmed to
“switch off” to another loop, the selected wvehicles are slowed at a
monitoring point ahead of each switch, The control system scans the
switching area. Upon receipt of a “system clear” signal, the air lock
closes and the guideway switches to the alternate position.

OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity .. ......... 13,000 psgr/hr
Max Practical One-Way Capacity . . .. ......... Data unavailable
- Min Theoretical Headway . . . .. ............ Data unavailable
Min Practical Headway . . ................ e .. 1.2sec
Availability . . ................ Scheduted or by demand [e]
TypeService . .............. Area collection and distribution
TypeNetwork . ................ Area grid of two-way loops
Type of Vehicle Routing .. .. . ... ... ..... ... ..... Fixed
TravelingUnit -, . ..., ..... Single vehicles in a disconnected train

PUBLISHER'S NOTE:

The system has been clessified as Light Guideway Transit because it does not
offer exclusive service; however, small 2-seated vehicles have also been proposed,
1f such & system offered exclusive service, it would then be classified as PRT.

TYPICAL TRANSFER STATION

TYPICAL STATION INTERIOR

TYPICAL NETWORK
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]
g AVERAGE SPEED (km/hr) VEHICLE PERFORMANCE:
- Lo vy, Cruise Velocity . . . . .. ... ... . .. s 45 mph (72.5 km/hl
i = Max Velocity .. . ... .. i i 50 mph (80.5 km/hl
3 5 B Max GRAOE . . o o o v v e e e e e 155
b = Service Acceleration . . ... .. .. .. o oo 5.0 ft/s {1.6 r'n/:. ]
] . Service Deceleration . . ., . . ... . ... ... ... 6.0 ft’:f (1.8 m/s7 3
. . - tE Max Jerl . ... e 3.0 fi/s” {0.91 mlszl
i " "E‘ E Emergency Decel . . . . ... ... .. ... 16 ft/s” {4.5 m/s”
x = | . = Stopping Precision in Station . . . . . . ... ... .. ... ... 2.0in {50.8 mmil
L] g g Degradation if Guideway isWet . . . . .. ... ... ....... Data unavaitable
Z 7 5% Degradationfor fce & Snow . . . . . i e Data unavailable
. g 1 | I % Vehicle Design Capacity . . . . ... v v i n i n .. 16 seated O standing
& % i Vehicle Crush Capacity . . v v v v v v v e oo e e e e 16 seated 10 standing
=z Zz9 {Smaller 2-seated vehicles have been proposed as PRTI
o | g i Energy Consumption . ., .. .. ...... 1.0 kwh/veh-mi (0.62 kwh/veh-km|
5 2 \ % tF ;,‘f H
: R VOE e
] ‘\\ g‘ § STATIONS: ‘
= n i Q
1 \ e E TYDE « ot e e e Offine loading at high density stations or
- J A s Pt % on-line sequentially loaded vehicles
- i 2 i 5 TYPE Boarding . . v v i e e e e e Level
Tt 5 Ticket or Fare Collection . . .. .. .. ...oveiu.... Automatic machines
= g d = - g Security . . .. v v i v v e Closed circuit TV and roaming station attendants
(qehw} 93345 I9VHIAY Boarding Capacity . ......... 13,000 psgr/hr/direction per terminal station
- Boarding Capacity . ....... 3,250 psgr/hr/direction per intermediate station
Deboarding Capacity .. ...... 13,000 psgr/hridirection per terminal station
Deboarding Capacity .. .... 3,250 psgr/hr/direction per intermediate station
s g MaxWait Time . . . . .. o o o e et et i et st s e s 2 min
_ = Vehicle in Station Dwell Time . . .. . . oo v i oot v e .. 25 sec
Average Station Spacing . .. . . i i i e i e 0.5 mi (0.8 km}
- z
3 . K INDIVIDUAL SERVICE:
2 "o Privacy . ... ....... ... Passengers share vehicles. Vehicles are divided
2 =4 into 2 compartments with 8 seats each,
8 ort Transfers ........ e Required for destination not on loop
w = SOPS .« vviean . e e e e Non-stop per loop
A = _sﬁ Accommodation .. .. i . s e e e e . . . Seated and standing
«€ o Comfort . .. ... ... . i Heated and air conditioned vehicles
. g '@ Security . . .. .. 0ol \ . . . Voice responsive alarm, push button alarms,
g g : and roaminyg station attendants
- I 2 Instruction . . .. .. .. v it i i Signs, maps, and active graphics
z 7
2
— a RELIABILITY & SAFETY:
. Fail Safe Features , . . . . . . . Air cushion control between vehicles, vital mode
i relay sub-system, helical drive return to zero pitch and regenerative braking
through vehicle battery
Fail Operational Features . . . . ... ... Air cushion control between vehicles
SHNOMH/SHIDNISSYd Total System Mean Time Before Failure . . ... ............ 1,000 hrs
Ty ‘ALIDYdYD NI System Restore Time AfterFallure . . .. . . . o0 v i i i i i o w v 2 hrs
' Station Mean Time Before Failure . . . .. . . ... . ... .. ... 1,500 hrs
Station Restore Time After Fallure . . . ... ... ... ... ..., 2 hrs
Vehicle Mean Time Before Failure . . . .. .. . . oo v 3,000 hrs
g g jg Strategy For Removal of Failed Vehicle ... .. .... P Data unavailable
] S Strategy For Passenger Evacuation of Failed Vehicle . ... ... Data unavailable
g 2 g System LifetimMe . . . . . o it e e e e e 15 years
- B S Vehicle Lifetime . . . . ... 0 v v i v ot i et et e e Data unavailable
£ §= I X
x IE ik E
3 18 {55 = . MAINTENANCE: [b]
E : E ® a The maintenance facility is an enclosed building located inside one end of the
§ ."2’ 3—§E. loop at track level, with a switched section of guideway passing through. The
_ I E "E facility will be equipped with hoists, work benches, “A’" frames, compressed air,
' RN el e etc. Two recovery service vehicles are provided. These gasoline driven vehicles will
[l (o g b tow or push faulty cars along the guideway to the maintenance area.
0 o ole o . .
= JZ [ e
S >
e [=] 5 [= 1 8- i .
u =N g & CARGO CAPABILITY: bl .
e je j-Z Passenger Articles . . .. ... ... 0. e Small packages and hand luggage
E Ea Sl a Goods Movement . . .. ......... Vehicle load cagacity of up 104,000 Ibs
>zl> 22 a .
H z
. § z
a E .PERSONNEL REQUIREMENTS:
: T g I Attendants at central control facility & maintenance personnel
2 Ly seppiyap sedin] uosiag
. NOILYZITILA S1DIHIA
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Type & Emplacement . . . . . Guideway tube se¢tion physically moved
Switch Time (lock-to-lock) . . .. . e e . e 1 sec HELICAL MOTOR DRIVE PROPULSION
Speed Thru Switch . .. ... .. e 25 mph {40 km/h) max AND CONTROL UNIT
Headway ThruSwitch . . .. ... ... ............ b sec min —
GUIDEWAY':
TyYpe . e e . T section with imbedded guideway tube
Materials ., . ... ...... Prestressed concrete and fiberglass reinforced plastic
Running Surface Width . . ... ....... e e e 3.4 ft (1036 mm}
Single Lane Elevated Guideway: :
Max ElevatedSpan . ........ e e 100 £t (30480 mm)
Overall Cross SectionWidth ., .. ............. 3.4 ft (1036 mm)
Qverall Cross Section Height , . ... ........ <o A7 {1271 mm) -
Designboad . .. ... ....iin e iinennne.., Data unavailable - .
" Double Lane Efevated Guideway: CcoL.
Max Elevated Span . ... .. e e e e 100 ft {30480 mm) GIRDER . 36" |_3-6" | GIRDER
Overall Cross SectionWidth . . ............ 104 1t (3169.9 mm)
Overall Cross Section Height . . . ........ ..., 4.17 1t (1271 mm) B - 1
DesignLoad . . ... ..........c0.0u.. e Data unavailable I"" "'!
Guideway Passenger Emergency Egress . . . ... ......... Data unavailabte
Type Elevated Gwdewav Support Columns ,......... Prestressed concrete

" pressure inside the tube builds up a retarding force, which acts on the piston

-Stations are designed essentially as enclosed platforms with dimensions according

facilities for off-line loading and unloading, Terminal statlans woauld have both
“istand and side platforms. : . : : GUIDEWAY CROSS SECTION

PHYSICAL DESCRIPTION

VEHICLE:
Overall Length . ., .. .. e e e 14.0 ft {4267 mm)
OveraliWidth . .. ... ... e e e e e e 6.0 ft (1829 mm)
Overall Height .. .. ... e e e 8.0 ft {2438 mm)
Empty Weight .. ... .......... . 2,5001bs (1134 kg)
GrossWeight . . . ... ............. .. 6,700 ibs {3039 kg}
Passenger Space {Design Load) . . . ... 30.0-400 % (2.8- 3.7 m?)
Doorway Width . ... ....... e ... 42.0i0n (1067 mm)
Doorway Height . ... ............ « ... 78.0in (1981 mm)
StepHeight . ... .. ... ... ... ....: e e e e e e e e Level
SUSPENSION
Type . .. ... Vehicle is supported on 4 rubber tires with stabilization VEHICLE/GUIDEWAY INTERFACE
via lateral rubber tires
Designload . .................... 4,200 s (1905 kg}
Lateral Guidance . . ... .. Constrained by propulsion unit which is

enclosed in a tube

PROPULSION & BRAKING:

Type & No. Motors . .. .... . . . Constant speed ac electric motor
Motor Placement . . . ... .... On-board vehicle, rides inside a tube - 4T
Motor Rating . . . . . . ciev e ... AODHP,120 ft-lbs {16.6 kg-m} -
TypeDrive . ......... « s ... .. Variable pitch helical drive
Gear Ratio . .... e e e e e . . Data unavailable
TypePower . . ., .. .... e e e e 220 - 440 vac 3 phase i

Power Collection . . . . . .Rails on guideway, collector shoes on motor
Type Service Brakes . . . . . . .Pneumatic piston inside guideway tube
Type Emergericy Brakes . . . .Pneumatic piston inside guideway tube
Emergency Brake Reaction Time .. ..........Dataunavailable

SWITCHING: [a 11]

CONTROL: [e]

Headway is controlied asynchronously via pneumatic spacing of vehicles; which is
provided by an air-lock created between successive vehicle propulsion units inside
the guideway tube. The air-lock is created by pistons within each propulsion unit.
Station computers dispatch vehicles which are free to run at max speed until the

8’0

changing the pitch of the Helical Motor Drive, thereby slowing it down. Headway
control therefore is an integral part pf the propulsion system design.

18 "0 "
C/e;rﬂwrc,
regoired

STATIONS: [b]

to sitespecific requirements. Intermediate stations would be island platforms.
Stations at crossings would be at two levels with each level having switching
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DEVELOPMENT STATUS

MFGR .

INSTL

OPNL

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The Insta-Glide concept was begun by Linear Air Motors, Inc., in 1970,
An initial patent was issued for a Pneumatic Transit System which
incorporated the basic principle of pneumatic control and spacing
which the present concept uses. A number of vehicle suspension and
guideway configuration designs have been made. A circular track with
one vehicle was demonstrated at Transpo '72 through private funds.

INSTALLATIONS & CONTRACTS: [b]

Test Facility at Pontiac, Michigan, of 220 ft {67 m) circumference and
2 vehicles was built in 1972 and presently is in operation.

Letter of intent to buy a 3.5 mile loop system, from San Bernardino,
Calif., subject to availability of federal funding. Also proposals current
in 3 other cities. ‘

" COSTS: [b]

“Capital . .......... . Approx $2.5 million/mile, 2-way guideway

' $20,000/vehicle and drive unit
Operational . ... ....... 2 cents/veh-mi for electrical power only
Maintenance . .. ... . . v it v v i an 0.75 cents/veh-mi

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . .., . 6.0 ft (1828.8 mm)
Single Lane Guideway Envelope Height . . . . . . 11.5 ft {(3505.2 mm}
Single Lane Guideway Structural Weight . . ... ... Data unavaitable
Double Lane Guideway Structural Weight . ... ... Data unavailable
Max Grade . ... ... . i i e e e e 15%
Min Vertical Turn Radius . . . . . ... .. ... .... Data unavailable
Min Horizontal Turn Radius 25.0 ft {7.62 m} at reduced speed
Construction Process . . .. ... ... Prefabricated guideway section
Staging Capability . . . .. A complete guideway loop must be installed

before operated. Additional stations might be added to a loop at

a later date.

LIMITATIONS: [e]

System which does not switch requires transfers if destination not on
loop. A practical limit {probably 3 to B} exists for intermediate stations
to be located between the end terminals if switching is not used.

ENVIRONMENTAL {MPACT:

EMissions . . ... v it in i o No direct polluting emissions [e]
Visual, Single Lane Efevated Guideway . . .. .. ... .. ... ... [f]
H1 - 417 ft (1271 mm}), H2 — 1217 £ {30710 imm)
W, — 3.4 ft (1036 mm), W, — 6.0 ft {1829 mm)
P, — 5.5 ft (1676 mm), P, — 12.0 ft (3658 mm}
Noise . .. ... ... i e 30 dbA inside vehicle
45 dbA at 10 ft {3.06 m) from guideway [b 31]

TEST TRACK IN PONTIAC, MICH.
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KCV (Kawasaki Computer-Controlled Vehicles)

CLASSIFICATION: Light Guideway Transit

OTHER NAMES: None

DEVELOPER: ' Kawasaki Heavy Industries Lid.
Rolling Stock Division
6, 1-chome, Wadayama-Dori
Hyogoku Kobe, Japan

LICENSEES: None

PATENTS: Japan patént No. 1025699, switch for guideway
vehicle : ;
PROTOTYPE VEHICLES
DATA REFERENCE CODE: [a: except as noted] AND STATION

SYSTEM DESCRIPTION:

KCV is a Light Guideway Transit system for transporting both people
and freight in small rubber tired vehicles over exclusive guideways
under totally automatic control. Service is scheduled and on-demand as
line-haut or around foops. Single uncoupled trains of 6 vehicles and
specially designed freight vehicles are utilized.

in’ the event of automatic control system failure, manual control of the
vehicle is provided.

PROTOTYPE VEHICLE ON
CONCRETE GUIDEWAY

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . .. . ... . ... 21,600 psgr/hr

. Max Practical One-Way Capacity . . . .......... 18,000 psgr/hr

- Min Theoretical Headway . .. .., .......... . ... .. 75 sec

Min Practical Headway ... ... .............. ... 20 sec

Availability . .. .. ... R Scheduled or on-demand

Type Service ... ...... . .Line-haul or limited area collection and

' ' distribution [e}

Type Network . .. .. ... [ Linear and foops

Type of Vehicle Routing ... . ... e . ... . Fixed
TravelingUnit .. .. .. .. . Single vehicles and up to 6 vehicle trains

VEHICLE PERFORMANCE: o _ _
Cruise Velocity . . . . . B .40 mph (65 km/h)

Max Velocity . . .. .. B * 47 mph {75 km/h)
Max Grade . ... .... .. ... e e 10% - o
Service Acceleration . .. . ... . ....... . 384 ftfs? 11.17 m/s?) PROTOTYPE VEHICLE AND i

Service Deceleration . . .. . ... ... ... . 2.72 fi)s? {0.83 m/s?) STATION INTERIOR
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, AVERAGE SPEED (km/hr) MaxJerk . ... ot i e e 3.28 ftlzsJ (1.0 mfs‘:)
- T A Emergency Decel . .. .. cuvvv oo n - 5.02 ft/s* (1.53 m/s”)
, o \ ot i Stopping Precision in Station . . . . .. ... .. 16.9 in (150 mm)
) E g -t Degradation if Guideway isWet . . . ... ... - None
1= Degradation for lce & Snow . . . .. ... ... information unavailable
g 1* = g Vehicle Design Capacity .. ... ... 16 - 24 seated 14 - 26 standing
T | . zi Vehicle Crush Capacity . .. ...... 16 - 24 seated 29 - 51 standing
A 8 | E: Energy Consumption . . .. .. .. ... ... Data unavailable
. o | 23
i [ Si STATIONS:
& ] & E TYPE « o o e e e e On-line and off-line if required
i z I § : Type Boarding
: E g | bk g Ticket or Fare Collection
E;—_ : l F Gf Security . S Variable
i 2 & Boarding Capacity
- ] Y ?, g Deboarding Capacity
: ] z 1 £ Max Wait Time
g 1| Vehicle in Station Dwell Time . . ... ............ .. 2Bsec
e 3 < Average Station Spacing . . . . . - - . v e e 0.3 mi (0.5 km)
= (ydw} 433dS IDVHIAY
INDIVIBUAL SERVICE:
Privacy . .. .. i e, Passengers share vehicles.
- 2 g Transfers . . o v v i i e e e e e e e e As required
- Stops . ...... .. e e s Vehicles stop for other passengers,
= Accommodation . . . . .. e e e e e e . . . Seated and standing
Z Comfort . . . o . . i i i i it e e e e as Enclosed, air conditioned
- g SECULILY « v v v v v e e e e Closed circuit TV in stations
" *-5'; Instruction . .. .... ... ... ... Signs and active graphics above
2 o station doors
8 - 2
= [ Ci,: RELIABILITY & SAFETY: .
%] 25 Fail Safe Features Automatic Train Operation (ATO}
— g 0 with background of Automatic
» < - _ Train Control (ATC), dual-
; T z redundant systems for essential
3 e - parts, under test at time of
g Fail Operational Features printing
e Total System Mean Time Before Failure ]
System Restore Time After Failure ' Data
= Station Mean Time Before Failure . unavailable
g Station Restore Time After Failure under test
™ 5‘{23’;@ ‘-:‘;%9;‘::_3‘5"‘1 Vehicle Mean Time Before Failure ] ' at time of
Strategy For Removal of Failed Vehicle - printing
Strategy For Passenger Evacuation of Failed Vehicle
System Lifetime . . ... ......... ..., .. . .Data unavailable
] 8 Vehicle Lifetime . . . . . o o oo vn s nn e 10 years
g, o
E.'°‘ B ] 5-; E MAINTENANCE:
n -:_ . 5 E%‘g Maintenance area provided. Vehicle checkout and certain maintenance
LA S e is automated.
o 55 §RE  _,  CARGOCAPABILITY:
3:E : g i3 % % Passenger Articles .. ...... Small articles, luggage and wheelchairs
g g ’ E g E iii .E Goods Movement . . ............... Special freight vehicles
-] a o X .
w N 8l g ggtss PERSONNEL REQUIREMENTS:
% 2_; ‘S*E :!' :!' ‘.!i Typical System of 80 vehlcles 18 stations and 8.4 mi {13.5 km) of
o > = 0l o ¢ ,E.E ‘one-way guideway . )
1 g z 'E 'E e 5 No, of Operators/Vehicle . . . . .. e e .+... None
E. i FE @O " No.of Attendants/Station . ....... e 0.7
7 ey e “l o FRAT - No. of Administrative Personnel . . .. ... ... .. e B
- -iH/e[afyBA /sd1I ] uoSied ’ i . No. of Central Control Attendants. . .. ............. 3/6 hrs
- NOLLYZITILA 31DTHIA No. of Maintenance Personnel . . .. ... .. ............. 4
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PHYSICAL DESCRIPTION : p—
jmEnIEwi
Overall Length . .. ....... - 20.83-29.86 ft (6350 - 9100 mm)

OverallWidth . . ... .. ... . .......... 7.71 1 {2350 mm} \M T & 7
Overall Height . . .. .. _............. 10.33 ft {3150 mm) déU e
Empty Weight ... ....... 11,023 - 19,842 ibs (5000 - 9000 kg) i

Gross Weight . . ... ... .. 14,661 - 25,904 Ibs (6650 - 11750 kq) e

Passenger Space {Design toad) .. ............ Data unavailable

Doorway Width . . . ... ..... ........ 59.06 in {1500 mm) KCV-12 VEHICLE
Doorway Height .. . .. ... ... ... ..... 72.83 in (1850 mm)

StepHeight . . . . ... ... .., Level DIMENSIONS
SUSPENSION: =t

Type . . . .. . Four wheels with pnedmatic tires Dimensions in mm

Designboad . ... ... ................ 5,732 - 9,039 ibs

{2600 - 4100 kg)/front suspension wheel ‘
5,732 - 9,039 ibs {2600 - 4100 ka}/rear suspension wheel
Lateral Guidance . ., ........_, Four guidewheels on vehicle with
guiderails at both sides of guideway

PROPULSION & BRAKING: LD gy
Type & No. Motors . . . . . One dc shunt motor, forced-air ventilated “*"“Tsso"‘_—:‘lff?.
MotorPlacement . . .. ... ... ... ...... ....... On-board s Y
MotorRating . . .............. 73.8 HP 55 kw at 2210 rpm :
TypeDrive ... .... ... ouuuuon... Gear drive (differential) KCV-13 VEHICLE
GearRatio . ... . .. ... ... ... .. . . ... 11:1 D
TypePower . .. . ... ....... 440 vac, 3¢, 300 max amp/motor E DIMENSIONS

with ac to dc conversion aboard vehicle |
Power Collection . . . . . .. P Rigid trolley wire and sliding ﬁ

shoe collector for each phase ; i
Type ServiceBrakes . .. ............. Regenerative brake and e
pneumatic-hydraulic brake as back-up N .
Type Emergency Brakes . . . Regenerative brake and preumatic brake Dimansions in mm i
Emergency Brake Reaction Time . ........... Less than 0.5 sec ak
SWITCHING: )
Type & Emplacement . .. .. ... .., Submerging and emerging guiderail type,
located in the guideway —

Switch Time {fock-todock) . ... ......... e e e e e e 3 sec ‘
Speed ThruSwitch . ..., ... ............ 12.4 mph (20 km/h) max Power Caollector
Headway ThruSwitch . . ., . ... ....... 13 sec min for 6-vehicle trains of Assgmbly

29.86 ft (9.1 m) long vehicles at 12.4 mph {20 km/h) [}

GUIDEWAY:
Type . . .. At, above and below-grade dual running surfaces Lateral T
Materials ... .. ... e Steel or concrete Slidewhaals
RunningSurfaceWidth . . .. .. .. ............... 1.31 ft (400 mm} L
"Single Lane Elevated Guideway: :
Max Elevated Span ... . ................ 131 ft (40000 mm} 3
Overall Cross SectionWidth .. ............. 9.84 ft (3000 mm) 15m :
Overall Cross Section Height . .. ... ........... Data unavailable .|
Designioad .......... e e e e PR Data unavailable :
‘Double Lane Elevated Guideway: ’ ’ ‘ )
Max ElevatedSpan . . ... ..... e 98.4 t (30000 mm) :
Overali Cross Section Width . . . . . . e 19.68 ft (6000 mm} - Ty - i
- Overall Cross Section Height . . ... ............ Data unavailable . : ¥ rogt
Design Load .. .... TR e Data unavailable . VEHICLE ON GUIDEWAY :
Guideway Passenger Emergency Egress .. . . . . B e s e e e Through stations : !
- Type Elevated Guideway Support Columns e e Information unavailable i ;
- CONTROL: ) S LA y . T

A central computer governs schedules, determines routes, start/stop, cruise speed,
etc., and also can perform system checkout and institute emergency actions.
‘Headway is controlled via a fixed- black system. The Automatic Train Control
system prevents collision and merging conflicts and contains an independent
back-up system. In the event of central computer shut down manual controt of
the vehicle is provided.

STATIONS:

-Stations -are designed to be unattended with operat!on similar. to an elevator

fobby. _ _ S GUIDEWAY SWITCH.
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100 - DEVELOPMENT HISTORY, PLANS & PROGRESS:
; Development history unavailable at time of printing
. 75
u INSTALLATIONS & CONTRACTS:
" ; 50 4 A full scale prototype test with computer-controlled operation is being
g run at present. Guideway consists of loop, siding and straight lines and a
o total length of 2132 ft (650 m}. One off-line station and two vehicles
* 257 are being tested.
0 - el oogTs:
= o .
e 4z 2z & %z 9 Z£4 o Data unavailable
S BV g 2¢ a8 & ou2 E - . |
' © &8 Ac ek = © . INSTALLATION OR RETROFIT CAPABILITY: [e: except as noted]
DEVELOPMENT STATUS Single Lane Guideway Envelope Width . . . . .. 10.24 ft {3120 mm}
- Single Lane Guideway Envelope Height . . . . . . 12.83 ft {3190 mm)
Single Lane Guideway Structural Weight . . ... ... .. 4,000 Ibs/ft
{6000 kg/m) [b]
Double Lane Guideway Structural Weight . . . . . . . Data unavailable
7 Max Grade . ... ... v it ii i i e e it 10%
Min Vertical Turn Radius . . . . . e ier ... .Dataunavailable
Min Horizontal Turn Radius . . ... .. ........ 6562ft(20m}
Construction Process . . . . . . . .. . Prefabricated guideway sections
] Staging Capability ... ... ... .Section loops can be operated while

others are under construction.

LIMITATIONS:

Perr;ﬂssion of standees fimits accel/decel to approx 4.5 ft/sec’ (1.37
m/s°}.

Guideway Diverter switch and fixed-block headway control system
limits reduction of headway to greater than 3 sec.

On-line stations limit headway to approx 60 - 70 sec.

- i ' T ' ENVIRONMENTAL IMPACT: [e]

VIEW OF TEST TRACK T Emissions . ... ... .. . e v...... Nodirectpollution emissions

Visual, Single Lane Eievated Guideway . . .. . ... ... .. ... ....
- o H, — 4.92 ft (1600 mm), H, — 12.89 ft {3930 mm)

. : w, - 10.23 ft (3120 mm), W, — 10.23 ft {3120 mm)

- : _ Pl — 10.20 1t (3110 mm}, P, 13.78 ft (4200 mm}

NOiISE . . .. v e eewenneennwanwo... . Dataunavailable

s a IR . CENTRAL CONTROL ROOM
' ' : OF TEST TRACK
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KOMPAKTBAHN

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: Fried. Krupp GMBH
Krupp Industrie-und Stahlbau
41 Duisburg-Rheinhausen
‘Franz-Schubert-Strasse 1-3
West Germany
Tel: {02135) 781

LICENSEES: None
PATENTS: None
DATA REFERENCE CODE: [b 11: except as noted]

SYSTEM DESCRIPTION:

The Kompaktbahn is an urban personal rapid transit system especially
designed for transportation tasks in medium sized towns. The system’s
max capacity, 9,500 1o 14,400 passengers per hour and direction, fills
the gap between underground and bus capacity. The Kompaktbahn
vehicles are supported on flanged steel wheels running on conventional
steel rails. The cruising speed will be 21 mph {33 km/h). The system
operation is designed for scheduled service with fixed intervals (nominal
headway 60 sec). Operation will be fully automated. :

OPERATIONAL CHARACTERISTICS .

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . . ......... 14,400 psgr/hr

Max Practical One-Way Capacnty L e .. 10,500 psgrfhr
‘Min Theoretical Headway -, .. .. .. ... ..... e e e e 60 sect
“Min Practical Headwav e e e e e ev... .. Tbsec
CAvailability ... s “.Scheduled
“Type Service ... ..... . ‘Point-to-point collection and d:stributlon
Type Network . .. G v« +...Linear and grid
" Type of Vehicle Routing . ... . . ..\ ... ...... ", .. .Variable

Traveling Unit . .. .ii.... .. Single vehicles and vehicle trains

VEHICLE PERFORMANCE: '

"Cruise Velocity ... .. ... SR 21 mph {33 km/h)

Max Velocity . . ... .:% .. ..w........ 44mph{70km/h) -
Max Grade .. ...... e e e e PR £10% -
Service Acceleration . . .. ... ... 4.3 fifs? (13 m/s?)-
- Service Deceleration . . ... ... A 4.3 fi/s* (1.3 m/s%)
Max Jerk .. .. e e e e e e 3.3 /s (1 mist)
“Emergency Decel . . .. ... ..... . 8.5 ft/s® (2.6 m/s%)

Stopping Precision in Station . . . .., ©. .. 0 39.4 in (£1000 mm)

- Degradation if Guideway isWet . . ... .. ... ..., 25 - 30%

TYPICAL VEHICLE

TYPICAL STATION

VEHICLE

- s




g AVERAGE SPEED (km/hr} Degradation for lee & Snow ., . . ... .. .. .. ... 25 - 30%
P Y U S S Y Vehicle Design Capacity .. . ... ... .. .. 24 seated 24 standing
o] . il | Vehicle Crush Capacity . .. ........... 24 seated 48 standing
E - | Energy Consumption, Accelerating and Decelerating Only
1z L Empty Vehicle .. ................. Data unavailable
i i - B AtDesignCapacity .. ... ... ......... Data unavailable ‘
E i K Fi Energy Consumption, Cruise Only
5 c = F " 2 Empty Vehicle . .................. Data unavailable
Loz ° zg At Design Capacity . ... .. 1.8 kwh/veh-mi {1.1 kwh/veh-km)
i
s a3 STATIONS:
5 | \ 2 TVDE + o e e et e e e e e e On-line
i 2 3 g Type Boarding . . . . vv it ve e Level, standing still
e i z ! ® 3 Ticket or Fare Collection .. ......... Automatic ticket machine
1 - 2 SECUMLY « v v v o i et e e e e Closed circuit TV
- ] \ g | i BoardingCapacity . . . . .« .o v v v v v 8,776 psgr/hr/berth
1 1 3 E : Deboarding Capacity . . ... v oo v e v v v v 8,776 psgr/hr/berth
" o R P Max Wait Time . . ..o v ii s ie oo e e 60 sec to 5 min
g "'Id'm} '0335;;5;;“;’\; L Vehicle in Station Dwell Time . . .. ... ............ 20 sec
T Average Station Spacing . . .. ... .. oL 0.4 mi {0.7 km}
~ INDIVIDUAL SERVICE:
& E\ Privacy . . . ¢ i i i i e Passengers share vehicles.
3 \ - Transfers . . o v i e e P Yes’
] - 2 SEOPS o v e e e e e e e e e Stops at each station
3 Accommodation . . ... ... oo Seated and standing
2 T —§E Comfort . . .. ... ... Heating and ventilation
atl & SECUNILY . . v v i it it h e e e e e e Data unavailable
4z w Instruction . ... ... «.. .. Signs, information boards and audible
o § announcements
24 £ .
153 S RELIABILITY & SAFETY: ‘
2 & Fail Safe Features . .. ....... Headway control; if failure occures,
1 =} 2 system comes to complete stop.
b -sué Fail Operational Features . . .. . ... ... ... .. Not identified yet
- . < Total System Mean Time Before Failure
%, AN \‘\\}m N System Restore Time After Failure
T *%.% ;\.f_-___\\ 2 ‘% Station Mean Time Before Faillure L . ., ... Data unavailable
‘ — N X Station Restore Time After Failure
- g g ! Vehicle Mean Time Before Failure
__, SYNOH/SYIDNISSYd Strategy For Removal of Failed Vehicle .. ....... Hand operated
ALIDVAYD IND drive to next station with diversion track
X Strategy For Passenger Evacuation of Failed Vehicle . . .. .......
Vehicle is removed by hand operated drive or passengers leave
- over emergency exit path.
£ g g System Lifetime ... .... ... ... ..., Data unavailable
3 . £ g Vehicle Lifetime - . -« v v vt vt e e e Data unavailable
1 E ey IS MAINTENANCE:
] & 18- gE_' £ Data unavailable
PR [Edl o
3 §e 2 e
oy E 2 .g__lg CARGO CAPABILITY:
> _ >- _g': - Passenger Articles ... ...... Luggage and wheelchairs are possible.
Fal 1 ol § Goods MOVEMENT .« . o o v it e e s e e e Possible
oz = H X
ia - I :§t > PEHSON!\I,_EL REQUIREMENTS: _
- g ) E 2 2 Typical System of 4 vehicles, 4 stations and 1.86 mi (3 km) of cne-way
Iz aftu guideway : (
BTN =0l o No. of Operators/Vehicle .. .. ... .. e ... Nome~ -
: g Z No. of Attendants/Station . . . .. e None
w2 “No. of Administrative Personnel } : §
—Nrr ' b a No. of Central Control Attendants }. .. .......... Under study
i _ 'Jajopggqa}\/sduf uosiag No. of Maintenance Personnei - :

NOLLVZITLLA STIIHIA ' Engineering Staff : : ' : .
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PHYSICAL DESCRIPTION

VEHICLE:
Overall Length . . .. .. .. ..o ... 36.1 ft (11000 mm)
Overall Width . . . . . .. .. ... ... ...... 7.2 £t {2200 mm)
Querall Hefght . . . . ............ e 8.2 ft (2500 mm)
Empty Weight . .. . ......... ..o ... 24,250 tbs (11000 kg)
GrossWeight . . .. . .. ... ... 33,070 Ibs (15000 kg)
Passenger Space {Design Load) . . ... ... 6.24 ft2 {0.58 m?) seated
2.69 ft* (0.256 m?) standing
Doorway Width . . . .. ............... 55.1 in (1400 mm)
Doorway Height . . . . ... . ... ... ...... 76.8 in (1950 mm)
StepHelght . . . . . . i i i e e e e Level
SUSPENSION:
Type . .. ... .. ... Four stee! wheels; suspension system principles
are still held confidential by developer.
Design boad . . . .. . .. 16,538 Ibs (7500 kg)/front suspension [e]
16,538 Ibs {7600 kg}/rear suspension [e]
Lateral Guidance . . . . . . ... ittt it e Flanged wheels
PROPULSION & BRAKING:
Type & No.Motors . . .. .. ... . Two dc motors
Motor Placement . . . .. . ... . . it Underfloor
Motor Rating . . .. .« v v it v e it e nee e 75 kw at 3300 rpm
TypeDrive . .. . ... ... .. . ... Data unavailabie
GearRatio . . . .. ..., ... . ... e e ... 1:386
Type Power . . . ... . . i e e e e e e 600 - 750 vdc
PowerCollection . . . . ... .. v it i v enn.n By separate rail
Type Service Brakes . .. ........ e . .« « .« . Motorbrakes
Type Emergency Brakes . ... ... PR Spring force brakes plus

electromagnetic track brakes
Emergency Brake Reaction Time (i.e., time period from first sensing a

failure to reaching full rated bfaklng) ...... Data unavailable
SWITCHING:
Type & Emplacement . . . .. Tongue switch/cpnventional rail switch
GUIDEWAY:
Type . . .« .. o v v . Conventional steel rails; at, above or below level
Materials .. ....... ... .0 .c..... e e e Steel
Running SurfaceWidth . . ... ... ........ 6 56 ft {2000 mm)
Single Lane Elevated Guideway: '
Max ElevatedSpan .. ............ 98.4 ft (30000 mm)
. Overall Cross SectionWidth . ... ... .... 8.2 ft (2500 mm)
Qverall Cross Section Height . ... ... ... 8.9 ft (2700 mm)
Designload .. ........... e e Data unavailable
" - Double Lane Elevated Guideway: '
Max Elevated Span . ....... Y e .. . 984 ft {30000 mm)
Overall Cross SectionWidth . . . ....... 18.7 ft (5700 mm}
- Overatl Cross Section Height . .. ... .. . . 8.9 1t (2700 mm)
Designboad .. ......coiviiiinnann Data unavzilable

Guideway Passenger Emergency Egress . . Emergency exit path,
700 mm width and 2000 mm height

Type Elevated Guideway Support Columns . . . . . .Steel or concrste

' : ' S columns [b 14]

' CONTROL:

The automatic railway control system includes a section control center
for all automatic contral functions of the sections, point operation

-section, automatic time table control section, station contr01 track

computer and information system.

VEHICLE LAYOUT

VEHICLE CROSS SECTION
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100 STATIONS:
. On-line stations, one level and two fevel possible; berth width is 3 m for
75 single track or 6 m for double track. Berth length is 30 m to 50 m
o depending on train length. Stairs are in the center or at the end. Station
. ;i co - includes diversion track if necessary. f
=
o
o DEVELOPMENT HISTORY, PLANS & PROGRESS:
R 75
’ Financial assistance has been granted from the German Ministry for
Lo} research and technology, BMFT,
0 - T T T T ) .
§ .z oz B, 92 9 &2 INSTALLATIONS & CONTRACTS:
-~ 9 wo a0 ow Eu F D4 z ‘ .
5 F3 G £ 33 & =2 8 A test track of approx 3,280 ft {1000 m) fength is planned.
DEVELOPMENT STATUS CGals:
r Infarmation unavailable
INSTALLATIOI_\‘I OR RETROFIT CAPABILITY:
— Single Lane Guideway Envelope Width
Single Lane Guideway Envelope Height ~ § Data unavailable
Single Lane Guideway Structural Weight
Double Lane Guideway Structural Weight
- Max Grade . ......... .. .. . . ., 15%
Min Vertical Turn Radius . . . . ... .. .. ... .. 1640 ft (500 m} at
43.5 mph {70 km/h)
Min Horizontal Turn Radius . . . . . ... ... .. 196.8 ft (60 m} at
* ' 21.7 mph (35 km/h}
Construction Progess . ... ... On-site construction or prefabricated
= Staging Capability .. ... ..... Sections of line could be operated

while other under construction

LIMITATIONS: ' i

“Data unavailable

ENVIRONMENTAL IMPACT:

CEmissions .., ... L. L L No direct polluting emissions
- : : Visual, Single Lane Elevated Guideway .. ... ..., Data unavailable
Noise .. .......... . . . ... ... ... 70 dbA inside vehicle

80 dbA at 16.4 ft (5.0 m) outside
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MA T (Mitsubishi Automatic
Transportation System)

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: Mitsubish Guideway Bus System

DEVELOPER: Mitsubishi Heavy Industries Ltd.
Rolling Stock & Transportation
Equipment Division
5-1 Marunouchi 2-chome
Chiyoda-ku, Tokyo, Japan

Mitsubishi Electric Corp.
Heavy Mashinery Division
2.3 Marunouchi 2-chome
Chiyoda-ku, Tokyo, Japan

EICENSEES: None

PATENTS: About 20 patents

DATA REFERENCE CODE: [a: except as noted]

SYSTEM DESCRIPTION:

MAT is a Light Guideway Transit system with medium transportation
capacity. It utilizes 32-passenger vehicles which can run as single
vehicles and also in trains with up to 10 vehicles, over an exclusive
guideway. The vehicles run on rubber tires over a pair of steel running
surfaces. The system is fully automated by means of computer control.
Service is collection and distribution as a line-haul or in foops of 310 10
mi {5-16 km}. '

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoreticai One-Way Capacity ... ........ 15,000 psgr/hr
Max Practical One-Way Capacity . . ... ........ 15,000 psgr/hr
Min Theoretical Headway . . . . ... .. ........c..... 90 sec
Min Practical Headway . . . .. ... .......¢c¢co.... 108 sec
Availability . .. ................ Scheduled and on-demand
Type Service . ....... ". . Limited area collection and distribution
Type Network ... ........ e ey Line-haul or loops
TypeofVehicle Routing .. ..................... Fixed

CTravelingUnit . o n e e e e o Up to 10-vehicle trains

PROTOTYPE VEHICLE
ON TEST TRACK

4 - Ny
PROTOTYPE TEST TRACK

ARTIST VIEW OF INTERFACE
WITH RALL AND BUS MODES




42

AVERAGE SPEED (km/hr) VEHICLE PERFORMANCE:
[ TP PP Cruise VEIOCItY . « o o v o v e e e e 37 mph (60 km/h)
o H i t ; o f Max VElOGHY . o v v v o oo et e e e 37 mph {60 km/h)
] ' e = Max Grade . . . o v i e e e e £10%
1. : S Service Acceleration . . . .. ........... 3.64 ft/s? {1.11 m/s°)
] - £ Service Deceleration . . . ... ... ....... 3.64 ft/s* (1.11 m/s?)
E - Ei Max JBrk .. ovoeii e Data unavailable
ot £ F o E Emergency Decel . . . .. ... .. ... 5.47 ft/s? {1.67 m/s*)
P z-q ° g £ Stopping Precisionin Station . . . .. ... ... . ... Data unavailable
g ] i Degradation if Guideway is Wet . . . ... ....... Data unavailable
& - o g Degradation for lce & Snow . .. . ... ... PP Data unavailahle
B z EE Vehicle Design Capacity . .. . . . e «..... 16seated 16 standing
: = o o Vehicle Crush Capacity . . . ... .. ... ... 16 seated 34 standing
¥ - 3 b § |
®°3 3 ]
] 2 ‘: STATIONS:
;i k 2
i 1 H i Type . oo, [P On-line
1 = s & TyYPe Boarding .« v v v v vt e e e e Leve!
I N Ticket of Fare COlECtioN « » v v v v o v e e e e Automated
3 T ludw) 43348 IDVHIAY SEOUMLY « v v e v vt vt e e e Closed circuit TV
Boarding Capacity . . . . .« v v i e 2,000 psgr/hr/berth
i ' Deboarding Capacity . .. . - . v o v 2,000 psgr/hr/berth
- % 2 Max Wait TIME - & & o v o o et et e et m e e e ns 90 sec
: 3 — Vehicle in Station Dwell Time . . .. .. ... .. .... Approx 20 sec
\ = Average Station Spacing . . .. .. oo s 0.5 mi (0.8 km)
[ =
3 " 2
| o’ i INDIVIDUAL SERVICE:
- F3 ° Privacy . ...... e Passengers share vehicles.
o 2 . 3 TrANSFEIS « o o v it v e e e e e As required
g_ qii StOPS - . v i e Vehicles stop for other passengers.
<t °Z Accommodation . . .. .- Seated and standing
2 b COMTOME -« o o v e e et e e ee s Heating and air conditioning
- “ o SECUIITY o v v et it e ee e e e e intercom
- :“ oﬁ Instruction . ... ..o v i v Signs and audible announcements
9 )
- & RELIABILITY & SAFETY:
Fail Safe Features . ........ Both driving and guiding wheels have
- auxiliary wheels which can take the vehicle to the station safely
. ] at lower speed when any tire is punctured.
i SHNOH/SHIDNISSVd Fail Operationat Features . . ... ... ... .. Information unavailable
i ALIDVAYS ANN Total System Mean Time Before Failure
o : " System Restore Time After Failure
Station Mean Time Before Failure .
3 g 5 g Station Restore Time After Failure ~ f ~ 777 Data unavailable
5 3 3 . Vehicle Mean Time Before Failure
RE 3 g _ Strategy For Removal of Failed Vehicle
. £ Yo i) £ Strategy for Passenger Evacuation of Failed Vehicle . ..........
= 5 " ESE Passengers can evacuate via the refuge walkway on the track.
= B | ol o System Lifetime . .. ..... ..o Data unavailable
2N ol v Vehicle Lifetime . . . ..., .. ... ... Data unavailable
[ [ 4 o on
7 5 Y
;‘__ . ; S fgﬁ E MAINTENANCE:
s o " gz Requirements are expected to be similar to those of convential
- R T o iy railways.
; o Jos s f > -
3 u N 3 5
g % w _-EE CARGO CAPABILITY: )
7 Ea -0 E Passenger Articles ... ........ . . . .Small packages and luggage
2 z Goods Movement . .. ... ... oL -. . As required
-y T ST S PERSONNEL REQUIREMENTS:
. AH/BIyeA ssdilg uosied . .
©- NOILVZTIILN 31DIH3A Information unavailable
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PHYSICAL DESCRIPTION

VEHICLE:
Overall Length . .. ... ... ... 21 ft (6400 mm)
OverallWidth . . ... ... .. ... .. .. ... 7.2 ft (2200 mm)
OveraliHeight . ... ... ... .. ... ...... 9.5 ft (2900 mm)
Empty Weight . . .. ... ... e e 10,000 Ibs (4536 kqg)
GrossWeight . . .. . ... .0 v ienn s 15,180 Ibs (6886 kg)
Passenger Space {Design Load) .. ... ... 2.78 ft% {1.26 m?) seated

3.64 fi2 {0.33 m?) standing
Doorway Width . .. ... ............. 4724 in {1200 mm}
Doorway Height . ... ............... 70.87 in {1800 mm) ‘ SUSPENSION AND
StepHeight . .. .......... e e e e e e e Level ‘ GUIDANCE SYSTEMS
SUSPENSION:
Type . . . . . o i e 4 pneumatic tired wheels each vehicle

{automatic type}

Designload ................ 16,000 Ibs (7257 kg)/vehicle
Lateral Guidance . .. ....... Horizontal rubber wheels on vehicles

constrained to center guiderait

PROPULSION & BRAKING:

Type & No.Motors . . ... ... ... . ... One dc motor
MotorPlacement . . . .. ... ... ... .. 0. On vehicle
Motor Rating . . . . .. ... ..t 't iiinnnnns 87 HP, 65 kw
TypeDrive _ . . .. .. e Traction drive
Type PoOWer . . . o . e e e e e e 550 vac, 3¢
Power Collection . . . ... .. Power shoes riding on 3 solid power lines
Type Service Brakes . . . ... ...... e e e e e Air brake
Emergency Brake ReactionTime .. .. ............. 0.9 sec e B _
VEHICLE SIDE VIEW -
SWITCHING: o
Type & Emplacement . . . ... .. Electrohydraulic, physically moved N
guideway surfaces
Switch Time (lock-to-ddock) ... .. ... ... ... ..., 6 sec
Speed Thru Switch . . ... Variable; depending on radius of curvature
Headway Thru Switch . . . ... ... .. ... e 108 sec min —
GUIDEWAY:
"Type . . ... Dual running I-beam surfaces with center guidance E-beam »
Materials .. ................. Steel on reinforced concrete
Running Surface Width . ... 0.98 ft (300 mm) at 5.58 ft {1700 mm)
. S " centers _
Single Lane Elevated Guideway: : :
Max ElevatedSpan . .. ... ... ...... 491t {15000 mm)
Overall Cross SectionWidth . . .., .. ... '6.56 ft {2000 mm)
QOverall Cross SectionHeight .. . .. ... .. 1.97 ft {600 mm) -
Designload .. ...................Dataunavailable
Guideway Passenger Emergency Egress . . ... . . QOver pedestrian alley
Type Elevated Guideway Support Columns . . . .Reinforced concrete

or steel tube, T-type or |-type

/// T —— .
|7 -
% — 1742 1586 2007
s
| - - A - N
1730 ,
7/ /
| VEHICLE PLAN VIEW VEHICLE END VIEWS
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SIDE VIEW

CONTROL:

The controi system is a flexible hierarchy system consisting of a central
computer which controls train groups the regional computer controlling
each train. Lossy coaxial cables with high reliability are used for
communicating data between the vehicle and wayside in the control
system.

Thus operation status and verbal communications from the passengers
ate continuously fed to the central control. Automatic train control,
consisting of a fixed control block system, is installed as a separate
system.

STATIONS:

Enctosed on-line stations have automatic doors synchronized with
vehicle doors. Stations are fully automated and monitored from the
central control room by means of TV cameras. Intercom is provided.

DEVELOPMENT HISTORY, PLANS & PROGRESS:
Information unavailable

INSTALLATIONS & CONTRACTS:
A test track of 2,329 ft (710 m} is in operation,

COSTS:
information unavailable

iNSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . . ... .. 8.6 ft {2620 mm)
Single Lane Guideway Envelope Height . . . . . .. 12.2 ft (3710 mm}
Single Lane Guideway Structural Weight . . . . . .. Approx 305 Ibs/ft

{454 kg/m)
Double Lane Guideway Structural Weight . ... ... Data unavailable
Max Grade . . o o o o vt e e e e e e e e e e 10%
Min Vertical Turn Radius . . . . .« .« .+ o« " ... .Dataunavailable
Min Horizontal Turn Radius . . . . . .. . - v v v v s 30.5 ft {93 m)
Construction Process . . ... ... .. Prefabricated guideway sections
Staging Capability . .. ... ... ... Sections may be operated while

others are under construction,

LIMITATIONS: [e]
Installations expected to b_e limited to line-haul or loop applications.

Permittance of standees limits service accel/decel to approx 4.4 ft/fs?
{1.34 m/s?).

ENVIRONMENTAL IMPACT:

EMISSIONS . v v v o o et e e e s o a v aa s No direct poHuting emissions
Visual, Single Lane Elevated Guideway .. ... . ... Insufficient data

for assessment
Noise . ....uennveenn 64 dbA at 91.5 ft {30 m} from guideway,

58 dbA inside vehicle at a vehicle velocity 37 mph (60 km/hr)

. 1700

- G.L
ESATNNE
. o S Iﬁ—---_ﬁ .
. ] ) 1 ' i i .
(- o b s

SINGLE AT-GRADE GUIDEWAY
CROSS SECTION
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MINI-MONORAIL

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: TOKYQO SHIBAURA ELECTRIC CO., LTD.
Transportation Equipment Division
1-6, 1-chome Uchisaiwaicho
Chiyoda-ku, Tokyo, 100, Japan
Tel: TOKYO (03} 501-5411

LICENSEES: None
PATENTS: Under application in Japan
DATA REFERENCE CODE: [¢ 12]

SYSTEM DESCRIPTION:

The Mini-Monorail is a medium capacity system for transporting
passengers along a line or around loops for point-to-point or collection
and distribution service. The developer proposes that the system be
applied in new towns, circulation in other transportation terminals and
large factories, and as the connecting link between towns and inter-city
transportation facilities.

Trains are formed of up to 12 small rubber tired vehicles. The coupling
between vehicles is an articulated joint with a common truck. Proven
automatic train control and automatic train operation technigues are
used with a central computer which controls the system. A driver is
aboard each train to monitor and control the train.

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . . ... ...... 15,300 psar/hr
Max Practical Gne-Way Capacity . .. ........ ... 10,200 psgr/tr
Min Theoretical Headway . . . ... ... ... . oo oo 90 sec
Min Practical Headway . . . . .« . i v v v it v o v o 120 sec
Availability . .. .. ... ... ... ... Scheduled and on-demand
TypeService .. ... ......¢.... Limited area and point-to-point
TypeNetwork . . . .. .. . . .. e Linear or }oops
Type of Vehicle Routing . . . .. ... ... ...... ... .. Fixed
TravelingUnit . . .. .. ... .o ... 2 - 12 vehicle trains

VEHICLE PERFORMANCE: _ ]
Cruise Velocity . . . . . e e e e . 18.8 mph {30 km/h}

MaxVelocity . . .. .. ..o iiiie .. 37.3 mph (60 km/h}

Max Grade . .. .. L e e e e e e e e e 10%
Service Acceleration ., ., ... ... ........ 1.84 ft/s? (0.56 m/s?)

Servige Deceleration . . . . ... ... ...... 2.76 ft/s? (0.84 m/s?)

Max Jerk .. ....... e e 3.94 ft/s° (1.2 m/s?)

Emergency Decef . .. ..... e e 4,10 ft/s? {1.25 m/s?)

Stopping Precision in Station . , . ..........  11.9in {300 mm)

‘Degradation if Guideway isWet .. ..... Max grade degraded to 5%
‘Degradation for lce & Snow . . ... .. .. Max grade degraded to 5%
Vehicte Design Capacity .......... D! - 4 seated D - 9 standing

: £2 . 8 seated F - 17 standing

Vehicle Crush Capacity . . ..... . ... D-4seated D - 12 standing
' ‘ ' F - 8 seated F - 77 ctandinna

1D . Driving vehicle o B , _
%. Following vehicle o . Co TYPICAL ELEVATED STATION
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AVERAGE SPEED (km/hr} Energy Consumption, Accelerating and Decelerating Only
2 ] . -
. T AT Empty Vehicle .. ...... 12 kwh/veh-mi {7.5 kwh/veh-km)
] = At Design Capacity . . . . . 14.8 kwh/veh-mi (9.2 kwh/veh-km'
"“; a ! Energy Consumption, Cruise Only
. i Empty Vehicle . ... ., 0.61 kwh/veh-mi (0.38 kwh/veh-km}
’ ] ~ S At Design Capacity . . .. 0.76 kwh/veh-mi {0.47 kwh/veh-km) ‘
t | = i
2 |3 - 28 STATIONS:
8 \ F z 8 IV o T On-line
18 ] \ [ 2% TypeBoarding . .. ... ..ot Level
dE ] L B Ticket or Fare Collection . . . . ... ... ... ...... Automated
A @ \ 4 . Lo
= Z3 Security . .. ... Closed circuit TV
- g - \\\ " Ei BoardingCapacity . ... ... .. .. ... ... ... 10,200 psgr/hr
< \ ;a R é Deboarding Capacity . .. ... ............. 10,200 psgr/hr
0] ‘\\ E PP g Max Wait Time . . ... .. .. . i et 2 min
- 31[ [ & Vehicle in Station Dwell Time . . ... ... ... .... Approx 20 sec
- 1 g | i Average Station Spacing . . . ... ... e 0.5 mi (0.8 kim)
5 > z
s 3 £
g £
e P r—— ; 3 & INDIVIDUAL SERVICE: .
g (ydus) aaajs JowHaAY g Privacy . . ... .. .. . .. . Passengers share vehicles
3 Transfers ... .......... Yes, if muitiple loops or lines installed
Stops ............. Stopsfor other passengers at each station
Accommodation . ... ... ... . 0. Seated and standing
. 8; i Comfort . .. ... ... . Alir conditioned vehicles
F \ = SEEUrtY . v .. e e Closed circuit TV in stations
: - - = Instruction . . ............ . Signs and audible announcements
<
S = RELIABILITY & SAFETY:
g g Fail Safe Features . ., . Main equipment of ATC apparatus have backup systems.
g w A reset system is provided to prevent vehicle collision,
o G Fail Operational Features , . , .. ... ... The backup central computer system
o 3 I can function under manual operation of system,
o 5 Total System Mean Time Before Failure . . . ... ......... Approx 30 hrs
« Z System Restore Time After Failure . . . . . . . .. . .o 0.1 hrs ‘
A g b © Station Mean Time Before Failure . . . .. ., .., .. ..., ...... 5,000 hrs
2 “w‘ Station Restore Time After Failure . . . ... ... .. .. ... 0.5 hrs
T Z. Vehicle Mean Time Before Faillure . . . . . . . . . .. . . i uen.. 6,000 hrs
4 e Strategy For Removal of Failed Vehicle .. ....... Connected and evacuated
2 with relief train
a. Strategy For Passenger Evacuation of Failed Vehicles , ., . ... ... Evacuated by
gangway which is established in guideway
. Systern Lifetime . . . . ... e e e 10 years
; “Vehicle Lifetime . . . . . . . . . . . o et e e e e e 10 years
-MAINTENANCE:
F ] ALIDVAYD 3NN {nspection Frequency {One-way guideway assumed}
Guideway . . . . .. e s i e e e e 3 hrs every 7 days
. . CStation ... e e e e e e 2 hrs every 7 days
: Vehicle .. ..... ... .. ... ... ... 0.25 hrs every day
- ’ 5 g Periodic Maintenance . . .. . . . . . . .. . . e e e e
g E 2 Guideway . .. .. ..o vunnn. 8 hrs every 30 days/0.62 mi {1 km}
N g ] Station . . . ... . e e e e 8 hrs every 365 days
- el - = 1. Vehicle ... ...... ... ... ... ... ... 24 hrs every 365 days
£ Y- It T Adjustments Required . .. ............. Brake adjustments, pneumatic
1 = JE- I -0 pressure of wheel adjustments
g e, i E "E Other Maintenance ... ........ Vehicle maintenance, 48 hrs every 3 years
e Ni T
232 5‘3 @ CARGO CAPABILITY:
= = [ .
- :g < .g‘g.g Passenger Articles . . . ... ... ... ... .. .... Small packages and luggage
s > (gl +— Goods Movement . . .. .. .. ..t i et e n e Not provided
lt X E = g g .
I ﬁugg PERSONNEL REQUIREMENTS:
A : o Typical System of 216 vehicles, 9 stations and 4.2 mi (6.7 km) of two-way
o ; jo® N i guideway - ' '
Wy 2 S No. of Operators/Vehicle . ... ............. 1 operator per 5 vehicies
@ o8 wie2 No. of Attendants/Station . . ........ e e s 4 attendants per station -
& &l B i g a No. of Administrative Personnel . ... . ... ........... e 5 (
it > 25 Bp == _g No. of Central Control Attendants . . .. ... ............... H8hrs -
' 4 § o g b No. of Maintenance Personnel . .. . . .. ... ... . ... 18
g 2 *’%\I b -E Engineering Staff . ... .. S e b q
N al & . . S :
- g I : - 1 b - Driving Vehicle
) ‘iH/e)101yep ssdu] uosied i 2 -
' NOILVZIILN 3TIHHIA - ) F - Following Vehicle
LEA TRANSIT COMPENDRIUM — LGT, Vol. Il No. 3, 1975




PHYICAL DESCRIPTION

VEHICLE:
Overall Length . . .. .. PR D -23.6 ft {D - 7150 mm)
_ F - 15.0 ft (F - 4580 mm)
QueraltWidth . . .. .. .. .. .. .. . ... ..., 6.56 ft {2000 mm)
Owerall Height . .. .. .. ... ........ ... 7.87 £ {2400 mm}
Empty Weight . .. ... ......... D - 13,669 1bs (D - 6200 kg}
F-7,7186 lbs {F - 3500 kg)
GrossWeight . . .. ... .. .. ..... D - 15,388 1bs (D - 6980 kg)

) F - 11,023 ibs (F - 5000 kg)
Passenger Space (Design Load)
D- 14 f2 (D - 1.3 m?) seated
F-287#% (F-2.86 m?) seated
D - 24 1t (D - 2.24 m?) standing
F-44 2% (F-4.09 m?%) standing

Doorway Width .. ... ... ............ 47.2 in (1200 mm)

Doorway Height . . . .. ... ............ 70.9 in {1800 mm}

StepHeight . . . .. . . ... ... ... . . . ..... 3.9 in {100 mm)
SUSPENSION:

Type .. .. .. Supported by pneumatic rubber tires, 4 each per truck,

one truck per articulated joint; type, secondary suspension

Design Load ... ...... .. 5,512 Ibs {2500 kgl/front suspension

5,512 |bs (2500 kg)/rear suspension

Lateral Guidance . . .. .. .. .. Supported by pneumatic rubber tires,

4 each per truck

PROPULSION & BRAKING:

Type & No.Motors .. ... ........ dc electric motors (250 vdc),

‘ direct traction drive
Motor Placement . . . . . .. ... .. .. One motor each driving truck
MotorRating . . ............... 60 HP, 45 kw at 1,620 rpm
TypeDrive . .. ... ... ... ........ Right angle cardon drive
Gear Ratio . . . . . . . e e 7.00:1
TypePower . . . .. ... ......... 400/440 vac, 3¢, or 600 vde
Power Collection . . ... ... ....... Power collectors on yehicle, -

power rail on guideway
Type Service Brakes . . ... ... .... Dynamic regenerative electric

and disc brakes
Type Emergency Brakes .. ... ......... Pneumatic disc brakes e
Emergency Brake Reaction Time (i.e., time period from first sensing a

failure to reaching full rated braking) . ........... 3 sec
SWITCHING:
Type & Emplacement . . . ... Horizontaily moved guideway section,
. on-guideway
Switch Time (lockto-lock) ... ... ............ w..-- Bsec..
Speed Thru Switch . . . . ... ....... 18.6 mph (30 km/h) max "~ .
Headway ThruSwitch . .. . . ... .. ............ 30 sec min-
GUIDEWAY: L :
Type .. .. ..... e e e e e e e e e e e e e e e . .Box beam
Materials . . .. ... ... ... ... . . Welded steel
RunningSurfaceWidth . . ... ... ..., ..... 2.95 ft (900 mm)
Single Lane Elevated Guideway:
Max Elevated Span . . ... ... ........... 98.4 f1 {30000 mm}
Overall Cross Section Width ... ... ... Approx 8.2 ft (2500 mm)} [}
Overall Cross Section Meight . . . . .. .......... 5.9 ft (1800 mm)
Designload . ................ « . . 1,059 Ibs/ft {1575 kg/m)
Double Lane Elevated Guideway:
Max Elevated Span . ... .. e [ 93.4 ft {30000 mm)}
Overall Cross SectionWidth . ... ........... 13.1 ft (4000 mm}
Overall Cross Section Height . ... ............ 5.9 t {1800 mm)
Designload . .................... 2,119 Ibs/ft {1800 kg/m)
Guideway Passenger Emergency Egress . .. ....... Gangway which is
’ established in elevated guideway
Type £levated Guideway Support Columns . ... ... ..,..... Welded steel

colurnns and steel armored concrete columns

L

}

| [ B

| §s

VEHICLE/TRAIN DIMENSION

GUIDEWAY SWITCH

20,000 i
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INSTALLATION ENVELOP
DIMENSIONS

Construction Process

CONTROL:

Standard proven train control utilizing fixed block headway control
with an operator aboard each vehicle; automatic train control,
automatic train operation and a central computer are employed.

STATIONS:

Enclosed platforms with access via escalators, dimension requirements
of 230 ft {70 m) length for a 12 vehicle train and 13.1 ft (4 m} wide

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The system has been completed through prototype testing. Developer
will provide specific designs tailored to site-specific requirements.

INSTALLATIONS & CONTRACTS:

Under proposal at Nanko in Osaka Pre. and Tokadai New Town in
Aichi Pre,

COSTS: :

Based upon typical system of 4.2 mi (6.7 km} double-lane guideway, @
stations, 216 vehicles, 50,650 veh-mi/day, 1,680 veh-hr/day, 19
hrs operation per day

Capital Cost . . ... v v it ie et Total Avg of $9,000,000/mi
: {$5,6000,000/km) double-tane
{Capital costs do not include computers.)

Avg Cost per Double-Lane Guideway ... .. .. $3,500,000/mi
{$2,200,000/km}
AvgCostPerStation .. ... ... ... .. cuuoun.. $550,000

Computers, Software, & Control Center . . ... .. $57,000,000
Maintenance & Storage Facilities . . . ... ... ... $3,000,000
Power Distribution & Substations . . ... .. .... $2,900,000
Operation & Maintenance Costs . . . . .. .. .. . . i vt erennn
Fixed Cost $13,400/weekday + Variable Cost $5,090/weekday

INSTALLATION OR RETROFIT CAPABILITY:
Single Lane Guideway Envelope Width . ., . . .
Single Lane Guideway Envelope Height . . . . ..

10.66 ft (3250 mm)
13.78 t (4200 mm}

Single Lane Guideway Structural Weight . . ... ... ... 282 Ibs/ft
(420 kg/m)
Double Lane Guideway Structural Weight . ... ...... 630 Ibs/ft
{790 kg/m)
Max Grade . . . . . .. . 0 e e e 10%
Min Vertical Turmn Radius . . . .. ... . ..... 3,280 ft (1000 m} at

37.3 mph {60 km/h}
............... 65.6 ft (20 m} at
12.4 mph {20 km/k)

e e Prefabricated guideway sections
and columns

......... Sections or loops can be instalied and
operated while others are under construction.

Min Horizontal Turn Radius

Staging Capability

LIMITATEIONS:

On-line stations and stops at each station decrease average velocity and
limit minimum headway. Standing passengers would limit accel/dece! to
4.5 ft/s® (1.37 m/s?}. Overall guideway and vehicle size would limit
retrofit installation to uncrowded sites.

ENVIRCGNMENTAL IMPACT:

“Emissions . ... .. e e e No direct polluting emissions

Visual, Single Lane Elevated Guideway . . . ... ... ... ... ...
Hl — 5.9 ft {1800 mm}, H, —11.8 ft (3600 mm)
W, — 6.6 ft (2000 mm), W, —-9.21t (2800 mm)}
P1 — 9.3 ft (2830 mm), P2 — 14.7 ft {4480 mm} _
e e e e e e e e e Approx 70 dbA inside vehicle
approx 75 dbA at 32.8 ft {10 m) to. side
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MINITRAM—
HAWKER SIDDELEY DYNAMICS LIMITED

CLASSIFICATION: Light Guideway Transit
OTHER NMAMES: None

DEVELOPER: Hawker Siddeley Dynamics Ltd.
Hatfield
Hertfordshire, AL10 9LL
Engiand
Tel: Hatfield 62300
Cables: Hawsidyn Telex Hatfield
Telex: 22324

LICENSEES: Hawker Siddeley of Canada Ltd.
Box 6001
Toronto AMF, Ontario
Canada L5P 1B3
Tel: {416) 677-3250

PATENTS: Data unavailable

HSD MINITRAM MODEL

DATA REFERENCE CODE: [a 51: except as noted]

SYSTEM DESCRIPTION: [a)

“Minitram™ is the name given to the concept of smatl vehicles
accommodating 10 or more passengers running on rubber tired wheels
under total automatic control over exciusive guideways. Service is
collection and distribution along a line, around loops, or within a
limited area. The vehicles can be operated on fixed schedules or
on-demand as single units or in small trains of 2 or 3. -

OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . ... ........ ... 12,960 psgr/hr [f]
Max Practical One-Way Capacity . . . . . . .. .. .00 10,368 psgr/hr [f]
Min Theoretical Headway . . . . . . . (. . . 0 i i it it ot en e ae s 10 sec
Min Practical Headway . . . ... ... ... .0 uuan oo 12sec [f]
Availability . . . ... ... ..., Fixed schedules or on-demand
TypeService . . . .. ... .0 rnennn Area collection and distribution
TypeNetwork .......... e e e e e e Line, loop or network
Type of Vehicle Routing . . ........., Fixed schedufe or passenger’s select
TravelingUnit . . .. .. ............. Single vehicles or 2 to 3 veh trains
VEHICLE PERFORMANCE: .
Cruise Velocity . . . . . i i it it e it c e s 33.6 mph (54.0 km/h)
MaxGrade . . . . . @i it e e e i e e e e e e e 10%
Service Acceleration . . . . . ... ... ... 410 f'tl’s2 (1.25 mls )
Service Deceleration . . . . . ... ..ottt 410 ft!s2 {1.25 mlsz} }
MaxJderk . .. .. ... e e 4.10 ftfs 51 25 mlsz)
Emergency Decel . ... .......0i.inennn.. . B21t5"(25mf57)
Vehicle Design Capacity .. ... ..........:..... 5seated 6 standing
- Vehicle CrushCapacity .. ............. ~+ ... G seated 17 standing
STATIONS:
TYPe - . . e e e e e e On line sequentially ioaded vehicles
TypeBeoarding . . . . .. ... . . . it i i i e et e Level
Security . .. ... ... Telephones in vehicles and closed cn'cult TV in stations
Vehicle in Station Bwell Time . . .., ... e e e e e 15 sec
JAverage Station Spacing .. ............ e e i e 02m| (0.3 km)

PUBLISHER'S NOTE:

The developer has published date for two typical vehicles types; Le., for airport
shuttle with 100 passenger vehicles and for .city apphcahan with 24 passenger
vehicles. ' :
" “The data shown in these sheets apply for the smailer type, except as noied. HSP MIDTRAM MODEL
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AVERAGE SPEED (km/hr) INDIVIDUAL SERVICE:
= Ly s T " Privacy . . ... P Ve e e Vehicle shared with other passengers
—F Transfers .« . o v o v o vt e s e e e e e e e Not necessary in network |e)
o | \ \ E =t = s Depending on mode of operation
= i I [ Accommodation . .. ..o e . . . Seated and standing
3 ; | I 3 Comfort . . . ... ..........,.. e Air conditioned where required
4 %‘ 1 E L Securfty . . .. .. e e e e e e« - .. Closed circuit TV in station
T - - T
! - | z
3 1 - . RELIABILITY & SAFETY:
w
= 1 - *v%g | E:‘;_ Fail Safe Features . . - . . . . . . v v v v .. A duplicated fail-safe brake system
- " F o4 operates the inboard vear and outboard front brakes in conjunctlion with
‘-z'»' I P Ze the motor braking.
- = 3 L o F Fail Operational Features . . . . . .. . ... . ... The vehicle Health Monitor in
3 3 F o the forward-mounted contrel equipmenl can receive alarm signals from
& | ok sensors in the fire detection, brake, tire deflation, obstruction indicator,
- n | hid E door Interlock and passenger overload systems.
Zz Czh 3 Meantimes Before Failure . . . . . . . .. .. o0 oL Data unavailable
) Q =% Lifatimes ... .............. e e e e Data unavailable
7 ; n | e w
< I
e } z i f of MAINTENANCE:
. 3 | [ 5
: 3 i 2 i 3 Data unavallable
E M B T 3
] \ 2 Pl £ CARGO CAPABILITY:
B b 3 : ] £ Passenger Articles . . . ... .. ... . - - . Small packages and hand luggage [e)
: | x i £ Goods Movement . .. .. ... Vehicles can be adapted for goods movement [a]
TTTTT T T T | Rl T L 3 E so I '
g 2 - E PERSONNEL REQUIREMENTS:
- duw
{ydw} d33ds IDVYIAY Data unavilabie
PHYSICAL DESCRIPTION
- g g VEHICLE:
= Overafl Length . . .. v oo u o v .. e e e 15.0 ft {4600 mm)
Ouerall Width . . . . . ... ... ... e e e e e e e e . 6.6 ft (2000 mm}
7 Gverall Height . . . . - . v o ¢ 0 e e h e e e e e e e e 8.5 ft (2600 mm)
- Empty Weight .. ... ... ..... e e e v aae . 5600 Ibs (2540 ka)
— g Gross Weight . . .. .. e et e e h s e e e e e, Data unavatlable
@ = Doorway Width . . . . . . . .. . . .. i i 55 in (1400 mm}
o o
=z o SUSPENSION:
Q '6' Type . « oo v o v v o v w v . ... . Vertical suspension is provided by coil-springs
- t = augmented by gas spring/damper units that give constant level and constant
2 sﬁ ride comfort through the {oad range.
< Z
= n PROPULSION & BRAKING:
2 5 Type & No. Motors .« . . v v v v i v v v 0w v s The vehicle is propelled by a single
- wi 9 500-v, dc series traction motor acting through a reduction gear and
x z differential on the rear whaels.
» Motor Rating . . . . . ... v v o v ... The motor is continuously rated at 40 kw
2] and provides a peak-output of 67 kw at 8 m/s.
g TypePOWEN « . v v v o v v v a e aeoaa s 3-phase 415 v conductor rails through a
) half-controlled thryristor bridge
s Power Collection - . . ... .. ... ... Power is drawn through a half-controlled
; thyristor bridge, which provides the entire traction control function.
Type Serive Brakes . .. ... e e e e e e . A duplicated fail-safe brake system
o operates the inboard rear and outboard front brakes in conjunction with
the motar braking.
- SHNOH/SHIDNISSVd
- ‘ALIOVAYD 3NN SWITCHING:
Switching is provided by moving guide rails at a junction to form the guide slot in
one or other route direction. Actuation and lock indication is given by a
conventional railway point machine.
e 8 g ]
‘ A o - GUIDEWAY:
. & g ] Type . . ... ... ....... Flatconcrete bed with guidance trough and safety
. af = R retaining walls at the sides of the running surface.
T =] = Materials ... ..... e ke e et s Concrete or steel
£ RIS Iz Single Lane Elevated Guideway:
i < A : = ng Max Elevated Span . . . . - . e e . 65.6 ft (20000 mm)
@ 18] 1 J.EI'E Overali Cross Section Width . . . . ... .. ... « e . 0.6 1t (2000 mm)
BTN P gl o
2 3o &) @ CONTROL:
E J2 11 alsg Vehicles are controlted by a central computer, which is responsible for speed
2 ; g‘_ I Pt = monitoring and control. A -set of trackside equipment detects the passage of
1 - T || 5 - :' = vehicles and relays the information to the centrai control system which monitors
= ¥ 3§ ol a. the vehicle headways. Speed control is performed by a closed loop speed contral
o I __E qgg system which is also responsible for docking at stations.
N 4 A ok a
al, .
~  a,or o1 > STATIONS:
W Y = ‘Data unidvailable
o B ) @ .
i 9 Jo 8.2 : ,
Tz ab g DEVELOPMENT HISTORY, PLANS & PROGRESS: .
: s . . .
> o |>5Y =al a * The responsibility for research and development has been undertaken by
. N : 3 z . Transport and Road Research Laboratory (TRRL), in the United Kingdom, in
= a4 association with Hawker Siddeley Dynamics Ltd. TRRL has provided assistance in
S -assessing the effect of Minitram in different areas such as Westminster, London,
. - o g Dockdand and Birmingham, England.
i g LT ’ ’ Presently, development 5 concentrated on the possibility of a public
— £ -ag/o100ueA seduss uosiag - - demor}stration projqct in Sheffield, England,‘during the early 1980%. The route
- NOILYZITILN 3T1D§HIA tentatively chosen is about 2 km long and is intended to act as a city center
- distributor.
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MORGANTOWN SYSTEM

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: U.JS. Department of Transportation
Urban Mass Transportation Administration
Office of Research & Development
" Morgantown Division
- 2100 Second Street, S.W.
Washington, D.C. 20590
US.A.
el: (202} 426-4043

ASSOCIATED DEVELOPERS: B ‘

Frime Contractor: The Boeing Company VEHICLE AT DIVERGE
P.0. Box 3999
Seattle, Washington 98124, U.S.A,
Tel: (206} 773-3360

Command & Control  Bendix Corporation

Subcontract: Ann Arbor, Michigan, U.S.A.
Power Collector & Alden Self-Transit Systems Corporation

Vehicle Steering Milford, Massachusetts waw

Mechanism: U.S.A. cm“’:::;::::::»vu s cunmes

s e e A
Software: Systems Development Corporation ; ]
Santa Monica, California, U.S.A,

Construction: Frank lrey, Jr., Inc. prooti ool

TOWERE
. ATATION
Monongahela, Pennsylvania, U.S.A, vy
) 47 cameus
WALNUT $T
STaTIOH

Melbourne Bros. Construction Company = - EHaIERiNG AT
. rd
North Canton, Ohio, U.S.A. . IO

The Trumbuli Corpaoration
Pittsburgh, Pennsylvania, U.S.A.

MONONGAHELA RIVER

Electrical Barnes & Brass

Installation: Clarksburg, West Virginia, U.S.A. -

nstallation arksburg, West Virginia, U S.A NETWORK _
LICENSEES: None
PATENTS: None ]

'DATA REFERENCE CODE: {a 51]

SYSTEM DESCRIPTION:

The Morgantown LGT system is a public demonstration project
designed to connect the business of Morgantown, West Virginia, and the
widely separated areas of the West Virginia University campuses. The
system is_totally automated and operates 15 driverless vehicles over 2.2
miles (3.54 km) of double guideways Between three stations. The
system operates in a scheduled mode during peak periods and
on-demand for the off-peak periods. Plans call for a total of 45 vehicles.
The maximum ride t!me between any two stations is apprommately fwe
' .rninutes.

PUBLISHER 'S NOTE:

Of the associated deuelopers,Bendxx and Alden Self Transit each haue other LGT ™)
‘systems in development. The Beridix and Alden systems are reported separatelv in . COMPLETED DOUBLE-GUIDEWAY

this lssue. . - CONFIGURATION
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_ ¢ AVERAGE SPEED {km/hr] OPERATIONAL CHARACTERISTICS
Htty— !' EE— .;__.;'3 SYSTEM PERFORMANCE:
2 |5 = Max Theoretical One-Way Capacity . .. . .. ... ... ... 5,040 psgr/hr
] = iMax Practical OneWay Capacity . . .. ... .. ..o 3,500 psgrihr
- g \ Min Theoretical Headway . . . . . .. .. .. . . .o it 7.5 sec
] e E Min Practical Headway . . . . . . . . . 0 it e i e e e 15.0 sec
T _“E " =% Availability . . . ... e Scheduled and on-demand
x ] - | _EL TYPESEIVICE .+ o v v v e e Point-te-point, limited collection &
@ ‘ : e 2 distribution
TE & L S5 Type NEtWOIK . . o v o v ittt e e r e e e e Linear
‘&’ ] - 2 F Typeof Vehicle Routing . . . . . .o v i it i et n s o e e e o Fixed
& o E TravelingUnit . . . . L . 0 i e Single vehicles
Z r g 3 VEHICLE PERFORMARNCE:
E g . \ " | = E Cruise Velocity . . . . ... ... .ot nrunn Up ta 30.0 mph (48.0 km/h}
1 a i % N X Max Velogity « v v v v v et i e e . 30.0 mph {48.0 km/h)
L Bs i E | »g Max Grade . ... ........cc0.. e, goeo - V0%
T i § s Service Acceleration . . . . ... ... 2.01 ft/s] (0.61 m/s;)
- ] e £ Service Deceleration . . .. ... .. oL 4.03 ft/s> (1,23 m/s])
; 1 A\ z il & Max Jerk .. ... i e e e e 3.2 ft;’s2 {0.98 mlszi
: 1 ] : £ Emergency Decel . . ... ... .. e s 9.66 ft/s” (2.94 m/s“}
- y : 5 g Stopping Precision inStation . . . .. ... ... L. 6.0in (152.4 mm)
LA U Degradation if Guideway isWet . . .. ............ Slight degradaticn in
N {ydw) 3345 3DVHIAY braking efficiency
Degradation for lce & Snow . . .. ...... No degradation — guideway heating
) system provides for ice and snow
s Vehicle Design Capacity . . .« v v v v v v v o v vt v v v e s 8 seated 7 standing
- F Vehicle Crush Capacity . . ... ... ... ... ... ..., 8 seated 13 standing
Energy Consumption, Accelerating and Decelerating Only
Empty Vehicle . ... .. ... . o e Data unavailable
2 AtDesignCapacity . ... ... ..o .- Data unavailable
é Energy Consumption
Y & Empty Vehicle . . .. .. ... ... Data unavailable
g 5 At Design Capacity .. ....... 0.64 kwh/veh-mi {0.398 kwh/veh-km)
3 o STATIONS:
o [ % TYPE « o v e e v e s e s End stations on-line, others off-line above grade
A BN w TypeBoarding . . . . .. .ot o i o i i e i e e e e Level
b Z Ticket or Fare Coltection .. .......... Automatic coin and card machines
E ! 2 SECUFILY .« v v ot i e i e e e s e e s TV surveillance
g o BoardingCapacity . . . . . v v v vt 1,680 psgr/hr per berth
vy I 4 Deboarding Capacity . ... ... ... ... ... 1,680 psgr/hr per berth
- 26 Max WaitTime . ... ... ... ... 5 min scheduled — 2 min on-demand
g Vehicle in Station Dwell Time . . .. ... ........ 21 sec min, max 50 sec
o Average StationSpacing . . .. . ... i e Approx 1.5 mi {2.41 km)
. INDIVIDUAL SERVICE:
Privacy . . . . . . i e s e e e e e s Passengers share vehicles.
Transfers . .. o . e e e e e e e e e e e e e Mot necessary
- H 2T - Non-stop
SHNOH/SHIDNISSV ' ' Accommodation . . ... ... L. e e e e Seated and standing
] ALIDVAYO AN SComfort .. . ... L. Heated and air conditioned vehicles
BEOUIIEY v v v v e o e e e e e e e e e e e e e e TV surveillance ’
3 . IRStruction . . . . i e e e e Signs, maps and active graphics |
_’ RELIABILITY & SAFETY: Z
s g § Fail Safe Features .. .. ............. Loss of vehicle hydraulics, oss of {
3 3 3 prime power, loss of communication with vehicle, failure o switch ’
” s g ] Fail Operational Features . . . . ... ... ... Motor overtemperature, computer t
el " = g failure, passenger service equipment, vehicle out of position trailing vehicle
™ £ J.= I I reaction
= JE SlE: Total Syster Mean Time Before Failure . ., ... ... ........-.- 26 hrs |
NI - g E ‘Systemn Restore Time After Failure . . ... ... ..., ...... Max 1.0 hes |
FIREY ol 5 Station Mean Time Before Failure . . . . . ... ...ournnanen .- 78 hrs |
- B i % 5‘2.' Station Restore Time After Faiiure .. ...........-... Data unavaitable
Zg % 2 1 " Vehicle Mean Time Before Failure . - . . . . .. .. i .- 54 hrs
> > [a-f & Strategy For Removal of Failed Vehicle . . ... ...... ... Manual over-ride
z = e "S| € control of vehicle or towing of special recovery uel:nicle
o J& g SE Strategy For Passenger Evacuation of Failed Vehicle ., .. ... .. .. Provided
Y E E af o through esta_lblished emergency procedures, controlled by central operator,
a. s ,g.’_‘ > communication to each vehicle via on-board R.F, radio
- Ell"’ w wn 'G_ “System Lifetime . . . . ... c e e Data unavailable
o Yo E-.ﬂ.ﬁ Vehicle LIfetime . . . . v v e e e i e ie e s enn e e e 10 years
- o
s §§7§§ -0 g MAINTENANCE: .
. N {’+\:':"e}_ ) ! E 3 Inspection Frequency (One-way guideway assumed) . . .. .. .. ... ... ...
1 i f?\ ’ﬁg,\j E | = GUIdBWAY . . ot v e e s e e e e e e e e e e . Bmonths
N ) of & Station .. .......... e e e e e e e e e Monthly
1 T T 1 Vehicle: ... v i i e e e 3,000 mi (4828 km)
§ H/eIYoA/sdit] Uosiag .Periodic Maintenance . ... .. e e e e e e e
NOILYZITILN 2TDIHIA : GUIEWEY . . . . .t i i e e e i e m e e e e e Yearly
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537 LT ) T I 6 months

VehiClE . . o e e e e e e e e e 6,000 mi (9655 km)
Adjustments Required .. ........ Periodic adjustments to vehicle controls
Other Maintenance . ... ....... Maintenance facility includes storage yard,

test track, and a vehicle and equipment service building

CARGO CAPABILITY:

Passenger Articles . . . ... ... ... .... Small packages, luggage wheelchairs
Goods Movement . .. ... . ... L.oading and unfoading facilities not provided

PERSONNEL REQUIREMENTS:
Typical System of 45 vehicles, 3 stations and 2.2 mi (3.54 km) of one-way

guideway )
No.of OperatorsfVehicle . . .. .. . .. i e o None
No. of Attendants/Station . .. ... ......... e e e None
No. of Administrative Personnel . . . . . . ..o o e s s e 4
No. of Central Control Attendants . . . . . R e e . 16/25032 hrsfyr
No. of Maintenance Personnel . . . . .. v v ot i i i i e e 21
Engineering Staff ... ... ... e e e e e e e e e 2

PHYSICAL DESCRIPTION

VEHICLE:
Overall Length . . . . . . .. . e e e 15.5 ft (4.72 m)
Overall Width . . . . . _ . . o i e e 6.67 1 (2,03 m)
QOverall Height . . . ... ........... e e 8.75 ft {2.67 m}
Empty Weight . . . .. . v vt vt i s e e oo 8,600 Ibs {3900 kg)
GrossWeight . . . . . .o o i e e 1 125800 1bs {5352 kq)
Passenger Space {Design Load) . ... .......... 16.0 §t° (1.47 512) seated
104 #t° (0.96 m“} standing
Doorway Width . . . .. . v il eee e m e 38.0in (966.2 mm)
Doorway Height . . . . .o v v et e it enn o 72.96 in {1863.2 mm},
StepHelght . . . .. ot i i et e e No steps
SUSPENSION:
TYPE . . o v v v e e e e e Rubber pneumatic tires and air bag suspension
Designload . . ....... v . .con.n 5,900 ibs {2676 kg}/front suspension
5,900 bs (2676 kg /rear suspension
Lateral Guidance . . . ... .- Double Ackerman actuated via closed loop steering

control sensed by lateral wheels
PROPULSION & BRAKING:

Type& No. Motors . . ... ........ Rotary dc motor with ac/de converters
on-board vehicle
Motor Placement . . . . . v o o v v o v v e s o o v mna v o One each per vehicle
Motor Rating . . . . . . . .o v v i iee i e 70 HP, at 2,730 rpm
TypeDrive . .. .. ..t v it Autamobile-type differential
Gear Ratio . . . . . .. . i i W e e e s e 7471
TypePower . . . .. . . ... e 575 vac, 3¢, 400 amps max
Power Collection . . . . .. .... Guideway power rails, two collector assemblies
per vehicie
Type Service Brakes .. . .. ... 0o Dual friction, hydraulics redundant
Type Emergency Brakes . . .. . o i i e a e Friction brakes
Emergency Brake Reaction Time . . . . .. oo i v oo v o v v aw v 0.2 sec
SWITCHING:
Type & Emplacement . . . .. ... ... On-board vehicle via steering mechanism;
: active steering to either side of guideway
Switch Time {lock-to-lock} .. .. ... oo as - 2 sec including verification
Speed ThruSwitch . ... ... e e . 22.5mph (36.2 km/h) max
Headway TheuSwitch . . .. . . . .o o0 i it e e o e 15 sec min
"GUIDEWAY:
Type . . . . <. .. e e U-shaped running surface with vertical sidewalls,
) 80% above grade, 20% at grade
Materials . . . o v e i i i s e e e e Reinforced concrete
Running SurfaceWidth . ... ........ 2.0 ft {609 mm) each wheel path on

. B5.17 £t {1576 mm) centers
Single Lane Elevated Guideway: : -
: Max Elevated Span . . . . .« v v v v v e n v dn 158 ft {48158.4 mm}

Overall Cross Section Width - . . .. .. ... v ... 126t (3840.5 mm)
Overall Cross Section Height . . . « .. v v v v v 5.5 ft {1676.4 mm}
Design Load . . v v v e e me v vnanann B40 Ibs/ft (124964 kg/m)
Double Lane Elevated Guideway: )
Max Elevated Span . . . . . v v v v v v u o . ... 158{t(48158.4 mm)
Overall Cross Section Width . ... .. e e .. 224 £t (6827.5 mm)
Overall Cross Section Height . . ... ... .%.... 5.5 ft (1676.4 mm)
Designload . .. .. - s eeennrnnn 1,680 Ibs/ft {761.9 kg/m)
. Guideway Passenger Emergency Egress . . . ... .. ... ... Vehicle rear window
] and side door, emergency walkways
Type Elevated Guideway Support Columns . . . .. .. e e e {-beams

171

196.0

DIMENSIONS IN {INCHES

105.0

VEHICLE:-
DIMENSIONS

GVIDEWAY CURR
VERTICAL STANCHION

PFOWER RAIL
SUrPOAT BRACKET

STEEAING RAIL
VEHICLE RUNNING PADS
P N

e
‘\cwnaumcnnouf

LOORS
RUNNING SURFACE

EaTING 9@ /

J COWTHOL CAOLE TRAY z
IPROPULSION! POWER CABLES
1HOUSE KEEFING]

o ¢

HOT WATER DISTRIEUFION
LI

HOTE
THE CADSS SECTLON SHOWN 15 AT A TRANSITION FOINT WHERE OUFLICATE

PFOWER AKD STEERAING RAILS ARE PROVIDED
IMERGE AND EMERGE PCINTSS

GUIDEWAY CROSS-SECTION

END STATION

-PLATFORM
rN

THROUGH STATION
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DEVELOPMENT STATUS

VEHICLE ON AT-GRADE SECTION

OPNL

CONTROL.:

Synchronous automatic, 3-lpvel hierarchy control system; central computer
provides total supervision and management, processes demands, establishes
maoving slots, routes, schedules, vehicle dispatch, and manual operator subroutines
for start-up, shut down, and degraded performance. Station computer controls
station and given guideway length, stot assignments, slot monitoring, commands
switching, station stopping, and door operation, Vehicle computer contains
veloeity, position, and stopping profiles, door controtler, velocity and position
processor and control. Headway control via in-vehicle point-follower with totally
separate fixed block collision avoidance.

STATIONS:

On-Line End Station — Incoming vehicles have access to either side. All guideway
is at the same level with platform access from below. Each loading
platform accommodates 100 persons.

Off-Line Through Station — Main guideway depressed under loading area; station
guideways are elevated above main line. Two platforms are provided, 4
loading/unloading lanes, and loading platform can accommodate 100 to
300 persons each. Passenger access is from upper level,

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The project is a multiphase program to design, develop, test, and demonstrate
through revenue service. It began as a West Virginia University {WVU) research
study under an UMTA grant in 1969, The program has proceeded to current
Phase 1A, wherein a system of 3 stations, 5 vehicles, 5.5 mi (8.85 km) total length
of one-way guideway (including 0.7 mi (1.13 km) in maintenance facility] has
been constructed and extensive test and evaluation completed. Phase 1A was
completed on June 30, 1973, at a total cost of $40 million.

Phase 1B will expand the system {including 40 additional vehicles, plus additional
command and control, fare collection, software, maintenance, guideway heating,
etc. items) to place the system in revenue service, Allocations for Phase 1B are
$20.4 miilion.

i fully expanded, through other phases, the system would serve a 3.6 mile
corridor with as many as 100 vehicles operating at minimum headways of 15
seconds.

Editor understands that controvery between UMTA and WVU has been resolved
and that the 2.2 mi {3.54 km} system will be completed {e].

COSTS:

Capital P Tttt ra s reasera-aaaaae .., . Vehicle —$150,000 each
Station — $400,000-$1,000,000 each
Guideway ~— $22 million/mi ($13.7 million/km}/double guideway

including eiectrification .

Command & Control — $3.5 mlllon
Operation & .. ............... 30 cents/veh-mi (18,6 cents/veh-km)
Maintenance per WvU demand table

INSTALLATIONS OR RETROFIT CAPABILITY:
Double Lane Guideway Envelope Width . . e e
Guideway & Vehicle Envelope Height . ., ., . ... ..

vee s . 224 ft(6.83 M),
Singie Lane Guideway Structural Weight ... ..., ..

.. 120 %t (3.66 m)
- 2359 ibs/ft (386 kg/m)

Double Lane Guideway Structural Weight ....... 518 Ibs/ft (772 kg/m)
Max Grade ... ... ... oo e e X0%

Min Vertical Turn Radius . . ... ..... 60ft {18.3 m} at 30 mph (48.3 kim/h)
Min Horizontal Turn Radius . ...... 30.0 ft (9.14 m} at 6.0 mph (3.7 km/h)
Construction Process . ... .... Onsite fabrication of guldeways and stations
Staging Capability . ......... Sectlons can be completed and put in service

’ while others are under construction.

LIMITATIONS:

Overall size of vehicle and guideway may limit retrofit installations to uncrowded
sites unless major modifications made to surrounding stEJctures. Perrﬁ\itting
standees limits normal service accel/decel to approx 4.4 ft/sec” (1.34 m/sec”), {e]
Adaptation to headways fess than 7.5 sec requires modificatlons. [el

Ciimate Limits — +120 F° to -30 #° temperature; 1 in/hr rain, 10 in/day snow,
100% humidity, 30 mph wind, 60 mph-gust.

ENVIRONMENTAL IMPACT:
Emissions , . ... ... ... .. .. .. ... No appreciable direct emissions
Visual,SingleLaneElevatedGuideway e e m e e e w44 e e e,
oMy — 5.5 ft (1.68 m), H_ — approx 12.0 ft {3.66 m}
wl —12.6 ft (3.84 m), &, — 12.6 1t (3.84 m)
© el approx 12.8 1t (3.9 4, P, — 14.3 ft (4.36 m) :
Nnoise oL e T 65 dbA (or NCA 60) inside vehicle
NCA 60 at 25 ft (7.62 m} above
NCA 60 at 25 ft (7.62 m} below
"NCA 60 at 25 ft (7.62 m) to side
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NTS (Newtran System)

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: Niigata Engineering Co., Ltd.
Ground Transportation System Group
Project Planning and Devetopment Division
4-1 Kasumigaseki; 1-chome
Chiyoda-ku, Tokyo, Japan
Tel: Tokyo (03} 504-2111

LICENSEES:  None
PATENTS: Information unavailable
DATA REFERENCE CODE: [a 21]

SYSTEM DESCRIPTION:

NTS is a completely automated system capable of transporting both
passengers or cargo by container, pallet, etc. The main emphasis of the
system design is to minimize pollutant emission, material waste, labor
requirements, capital and operational costs. The system components are
selected by placing emphasis on the safety of the unmanned automatic
operation. The small size of the vehicles permits adaptibility to various
urban spaces. The loop and line-haul can be adepted by scheduled,
floating or on-demand routing. The system can operate with single
vehicles or 2-6 car trains and if necessary, automatic coupling/
decoupling can be arranged for the vehicles. The guideway is of
U-shaped construction with a refuge iine for emergency, and a simple,
quick and accurate switching device. An automobile system is
employed for both the steering and running device, possibly Iendlng
adaptibility to a dual-mode system.

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . .......... 22,500 psgr/hr
Max Practical One-Way Capacity . . ... .... . ... 20,000 psgr/hr
Min Theoretical Headway . . .. .. ... ..., e s .. 25sec
Min Practical Headway ... ........... s .. ... T090sec
Availability . .. ...... e e . . . Scheduled or on-demand
' TypeService .. .......c0... Lirnited area collection/distribution
Type Network . ...... e e Line-haui, shuttle or loops.
Type of Vehicle Routing . . ... .......... . .Fixed or variable
Traveling Unit ., .. ... .. +++ ¢ - . Single vehicle or 2-6 car traing

VEHICLE PERFORMANCE:

“CruiseVelocity .. . . . . . . 0 v i e . 31 mph (50 km/h}
CoMax VeloCity - i v e e e e e e e e ~ 37.2 mph (60 km/h}
Max Grade ...... e e e 710%
Service Acceleration . . L. .. .. e e e e e 32‘Etls2 {0.97 m/s?)
Service Deceleration . . ... ...... e oo 32 1t/ (0.97 m/s?)
Max Jerk . .... O .. .. 2.7 ft/s° {0.83 m/fs)

‘Emergency Decel .. ............ V... 4.6 ft/s? (1.39 m/s?)
Stopping Precisionin Station . . . .. ...... . 1.7 in (£300 mm}

- PUBLISHER’S NOTE:

The NTS system is similoer to the AIRTRANS system. It is built under License
_ from LTV (See AIRTRANS report, this issue).

VEHICLE ON ELEVATED
GUIDEWAY

VEHICLE INTERIOR VIEW
THRU STATION DOORS

DIVERGE/CONVERGE ON

TEST TRACK
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s AVERAGE SPEED (km/hr) Degradation if Guideway isWet ... ........... No degradation
i Tovio it T s 2 2 Degradation for lce & Snow . . ... .......... Data unavailable
| = Vehicle Design Capacity . . ... e 24 seated 26 standin
.- , = g
- 3 | a i Vehicle Crush Capacity ... .. ......... 24 seated 51 standing
i & \ Energy Consumption, Accelerating and Decelerating Only
) i _.Tg O Empty Vehicle ... ... .. 3.7 kwh/veh-mi {2.3 kwh/veh-km)
% | | w R At Design Capacity . ... .. 5.9 kwh/veh-mi (3.7 kwh/veh-km}
= E 1 7-55 Energy Consumption, Cruise Only
-3 i a . .
ry 2 & b [z Empty Vehicle ...... 0.79 kwh/veh-mi {0.49 kwh/veh-km)
Z GE
G -8 At Design Capacity . . .. . 1.28 kwh/veh-mi (0.8 kwh/veh-km)
a ] a :
0o ]
z =¥
ey 2 N« 23 STATIONS: .
ok | 2o :_Eﬁ z TUBE v v e v n et e e e e e e e On-iine {off-line possible)
R | 2 it e 3 TypeBoarding . . .. .. .. .. .. e e e Level
1 i g [ ¢ Ticketor Farg Collection . . . .. ................ Automatic machine
] : g "1 £ Seeurity . . ... L. oL Public address system, closed circuit TV
H . z || =B and synchronized platform door
Pk ] é l ; Boarding Capacity . .. ............... approx 7,200 psgr/hrfberth [e]
S 1 g Deboarding Capacity .. .............. approx 7,200 psgr/hr/berth [e]
8”"" T I .7z MaxWaitTime . .. . . .. i et st e e e et e e e e e e 70 - 90 sec
- = (qdw)} 333dS IOVHIAY Vehicte in Station Dwell Time . . .. .. ... ............ Approx 20 sec
: Average Station Spacing . ., ..., ... ...... 0.25-0.60 mi (0.4 - 1.0 km}
o g g INDIVIDUAL SERVICE:
: { A = Privacy ... .... . ... . ... ... e e Passengers share vehicles,
: 3 \ = Transfers . . . . e e e e e e As required
" \ { : 3 e o - Vehicle stops for other passengers or
s non-stop service.
3 o Accommedation . . . .. L. L. e e Seated and standing
b 'g'; Comfort , . ..o vi e e Heated and air conditioned vehicles
] g 3 o Seeurity . . ... ... . . e Central voice communication, emergency
Q w stop button in vehicles
- 3 L o Imstruction .. .............. Signs, route maps, automated graphics and
N @ T audible announcements
> gl i
1 = 2
= «
N 2 v RELIABILITY & SAFETY:
% - g Fail Safe Features . ., ............. Monitoring of operation conditions
4 s, __n_“m" is done by self check and mutual check computer systems. The emergency
- N 'T".fq, 3 stop function ATC device and the backup system for the train detection
“ : "'»‘L,&‘;. a device are fail safe features.
A %i'('& '&;‘ Fail Operational Features . . . .. .........., Computer backup system is
W S e provided and may be operated manually,
n 3, ™ - Total System Mean Time Before Failure ’
) g ) H System Restore Time After Failure .
- : SHNOH/SHIONISSYA i Station Mean Time Before Failure 3 <« - - -« - -- . Data unavail able,

Station Restore Time After Fajlure

ALIQVdVYD N Vehicle Mean Time Before Failure

Strategy For Removal of Failed Vehicle . .............. Vehicle pushed
: to storage by successor vehicle
ey g g Strategy For Passenger Evacuation of Failed Vehicle ... ........ Passengers
& i e exit by front or rear doors to guideway where rescue vehicle picks up
g o g g passengers.
A = a4 System Lifetime . .... ... ... ... . .00t iuernn. Data unavailable
- £ 1. z E‘E Vehicle Lifetime . . . . .. ... ... ... . ... . ... ..., . Data unavailable
4 * JE 2FEg
o Yo 1 EF”
3 @@= G ';_ MAINTENANCE:

@ TN w

% 3 % i g Data unavailable
] £ < | %'-g-.g- Other Maintenance . . .. . ... ...... Special automatic inspection system

> - o
I si & CARGO CAPABILITY:

g g :.: By Passenger Articles .. ............ Small articles, luggage and wheelchairs
e W Y. b & GoodsMovement . .. ... ......ccvuuu.n.... Special freight vehicles
. ajme [ t -

w =Y ol = B
4 g 33 z 2 - PERSONNEL REQUIREMENTS:

z . ; =] FE‘ Typical System of 100 vehicles, 20 stations and 12.4 mi (20 km) of one-way {
>zl KN -:g o guideway S . . )
‘ s - s B E No. of Operators/Vehicle . . . o .. . . ittt e s e e e e 0
e ’*s;\] T ELs No. of Attendants/Station . ........... e e e e 0

: NS al & .- No. of Administrative Persannel . . . ... .. .o i ot e e 4
. . . T SR . o "+ No.of Central Controt Attendants . . . . . . v v v s e v oo s, 2/6 trs
! “1IH/eoiyep /sdu ] ucsied : No. of Maintenance Personnél . .. ... ..... ... ' v u.s... 20

NOILVZITILN 31DIH3A : © EngineeringStaff. ... ... ... ........ e 12




PHYSICAL DESCRIPTION
VEHICLE:
Ouerall Length . . . . . . .. . i ittt e et 24.6 ft (7500 mm)
Overalt Width . . . . . . ... ... ... ... ..., . ..... 7.48 ft (2280 mm)
Overall Height . . . . .. .. .. ... . ... 10.0 ft {3050 mm)
EmptyWeight . . .. . ... _............ Approx 15,435 Ibs {7000 kg}
GrossWeight . .. .. ... ... .. ... ...... Approx 24,(396 Ibs (1 1200 kgl
Passenger Space (Design Load) . ... .......... 3.98{'( {0.37 ;m“) seated
2.05 ft° (0.19 m ™} standing
Doorway Width . . . . ... ... ... ............. 51.2 in (1300 mm) 17
Doorway Height . . . . . . . . .. .. it ns s 70.9 in (1800 mm} =
Step Height « o v o e e e e e . Level o
: oW
- =
SUSPENSION: <
TYPE « o e e e e e e 4 foam-filled rubber tires, air bag suspension B
S Designboad ... ... L., 12,348 Ibs {5600 kgl /front suspension w
12,348 Ibs (5600 kg}/rear suspension -l
Lateral GUIENCE . . v v o v v v et n e Double Ackerman actuated by Qo
4 lateral guidewheels E'
PROPULSION & BRAKING: >
Type& No.Motors . .. .. ... .......... 1 de shunt motar per vehicle,
rated voltage: 270 vdc
MotorPlacement . . . . . .. . . ... vt un On board vehicle, under floor . i
Motor Rating . . . - _ . - . . . . o e e e 95 HP, 70 kw at 1350 rpm £
TypeDrive . ... .. .. ...... Right angled Cardan type and differential gear c
GearRatio . .. .. . . .. . . . i e e e 1:6,833 " r
TYpe POWEr « . v o e et e e e 400/400 vac, 3¢, 500 max amps E :
PowerCollection . . . . . . ... .. iini i 3ehside rail 2
TypeServiceBrakes . . .. .. ... .. .. .... Regenerative electric brake and g
air brakes k-] o
Type Emergency Brakes . . .. ... ... .. ..... Air actuated friction brake,
. spring action brake
Emergency Brake Reaction Time .. . ................ less than 1 sec
SWITCHING:
Type & Emplacement ., . . .. ....... Mechanical, switch blade on parapet
entraps vehicle guidewheels
Switch Time {lock-todock) . . . ... ... ... . . . . ., 3 sec B ke 7]
Speed TRruSwitch . ... ..o v e 21.7 mph {25 km/h) max 3
Headway ThruSwitch . . . . . . . . . .. .. . it it 25 sec min —E'-E i
=35
GUIDEWAY: =
TYPE & it e e e e e e e U-shaped roadway at, above, or balow grade g "
Materials . ... ... .. ... ... ... ... Prestressed concrete or steel
Running Surface Width . . . . ... oot oo e e e e nn e 7.38 £t {2550 mm} @ B
Single Lane Elevated Guideway: : O
Max Elevated Span . . v v v v v v v v i e n e a s ... B56ft{20m} ke o
Overall Cross Section Width . . . ... ......... 9.35 f1 {2850 mm} g : Z
Overall Cross Section Height . . ... .. ... .. ... 4.59 ft (1400 mm} L PF igmf =
DesignLoad . .. . .ttt it i e 1075 Ibs/§t {1600 kg/m) =ttt a £
‘Double Lane Elevated Guideway: . >
Max EfevatedSpan . . .. ... . inn v n .. 65.6 ft (20 m} « -
Overall Cross SectionWidth . . .. .. .. ...... 18.73 ft (5710 mm) =
Overafl Cross Section Height . . .. . ... ... .. .. 4.67 t {1400 mm) w _
Designtoad ... ....._ ............. 1075 lbs/ft (1600 kg/m) o ;
Guideway Passenger Emergency Egress . . . ... . ... Front, rear or side doors 8
- Type Elevated Guideway Support Columns . ... . ... Reinforced concrete or a
steet T-shaped = ]
g £ = o
g % c <
CONTROL: & - E
The Control System consists of three fundamental systems: _S_ d -
1. System -consisting of a centralized control unit by a computer § wi
control system. E
2. ACT device of decentralized control type for back-up. °
3. Manned supervisory ‘control system between each terminal and
~ central operator such as {TV, between central office, stations and ) ;
_ vehicles, telephane devices, and information broadcasting device. | o ' -y
The computer control system is a load share system in which the control of - ) T
respective vehicles such as the fixed speed control, fixed position stop, etc., is ) ; i =L
processed by a micro-processor on ‘the vehicles, and the matters that should be o = -
judged- from the entire system such as mutual interval of the train groups, ) § == —
schedule, guideway conditions, and handling of emergency cases, etc., are : ' &
processed by the central computer.
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100 . The central computer is composed of, in tier form, a parailel double computer
adapted for operational contrel such as speed instructions and assigned to
perform the communication control with each terminal such as vehicles, stations,
75 and switching devices, and an upper computer adapted for operational optimizing

bt control for the conversation with the central operator as its primary function.
Y Communication with the vehicles is carried out by the twisted pairs inductive
B § 50 1 radio system, which is unique in that the vehicle position is detected as an
o absolute address by signals transmitted from the system mounted in the vehicle.
o . . i
® 25 tn case of computer system faiiure, a fail safe feature such as time-out check of
the communication is provided, and safety is assured by the ATC. The
e construction of the vehicle permits manual aperations,
[:)
0
= o )
& Iz zZ - Oz ©O o
O wo 46 oh 2o = vl oz STATIONS:
a
[ 3 ES 53 EE a“.? D =2 o Particutar attention is paid to safety at the station due to unmanned operation.
R The station doors, provided for the platform side, are interlocked with the
DEVELOPMENT STATUS opening/closing of the vehicle doors, The station itself is closed to the guideway

i . except for the time when the vehicles stop at the platform.

The unmanned station is eguipped with an information display device,
information broadcasting device to secure the service level far passengers, as well
as interphones {or conversation with the central operator, and ITV cameras for
monitoring conditions of the station. Space heating and cooling features, slevators
and escalators are instalted according to reqguirements. An automatic ticket
examination system is introduced for the unmanned station with information
relating to the flow of passengers constantly transmitted to the computer. Data s
reflected in the flexible operation program making on~demand operation possible.

Safety conditions such as the operation of each piece of eguipment, fire, etc.,are
transmitted to the central station from each station as one unit and are
monitored. The automatic equipment is arranged so that it may be switched to
manual aperation.
£ DEVELOPMENT HISTORY, PLANS & PROGRESS:
1969 — Develepment started
o 1972 — Full scale prototype design completed
) 1973 — Licensed with LTV {USA)
1973-74 — Operation and component testing
3 1975 — Commercial demonstration
T INSTALLATIONS & CONTRACTS:
: Full scale prototype test facility 0.4 mlle (650 m) long, 7% grade and 3
. — .~ For vehicle switchings. Test vehicles are 4 cars (2 carsfunit}, one station, full automatic
- " operation. Test facility is located at Ovyama Works of Niigata Engineering Co.,
-- For construction Ltd. in Niigata City.
™ —— Far platform
—— For running tires guide wheels and power .
collectors , COSTS:
ST Y ;_:FI_l____ (Based upon typijcal system of 12.4 mi (20 km)} single lane guideway, 20 stations,
a “; — ! 100 vehicles, 100 veh-mi/day, 5 veh-hr/day, 20 hrs operation per day)
i i i | [ Capital Cost . ... ... e e m e aaaa e a e .« . .oOtal avg of $5,280,000/mi
. {$3,300,000/km) single lane
N Avg Cost per Single Lane Guideway . . . . . e e $1,680,000/mi
o b ($1,050,000/km)
’ L - Avg Cost per Station ., . . . ... ... C e e e e e e e $300,000
- : AvgCostperVehicle .. .., ............. e eas .. $120,000
] : g Computers, Software, & Control Center .. ... ...... $15000,000
o = Maintenance & Storage Facilities . . . . . . P e e e e e s $3,000,000
] [ - 3 Power Distribution & Substations . . . . ... ........,. $9000,000
i aor'e o Operation & Maintenance Costs . - . ... ... ¢ v« e s a4 .. Data unavailable
P O L -
I .
- ezt A 7
T . INSTALLATION OR RETROFIT CAPABILITY:
- Single Lane Guideway Envelope Width . . . . . ... ... < 9,06 ft (2760 mm)
; f 17T 1 Single Lane Guideway Envelope Height . . . . . . . e e - .. 11.16 ft (3400 mm)
hN N N Single Lane Guideway Struckural Weight . . . . ... 000 oo s .. 1935 Ibs/ft
- ! s g s [ B B {2880 kg/m)
B _o0st o = i — ] Double Lane Guideway Structural Weight . . . . . e e e 3871 lbs/ft
; . i [] — i (5760 kg/m)
, R ; | ;IJ L : Max Grade . . . . . . i i ittt et e e e e e e e e T-RO0%
! - | ' Min Vertical Turn Racuus e e e 3, 333 ft (1000 m) at 31.25 mph (50 km/h)
: Min Horizontal Turn Radius . . . . . .. .. 65.6 ft (20 m) at 3.1 mph (5 kmgh)
- . i . Construction Process .. ... ...... .+ - Precast beams for efevated guideway,
' ; : 11 other sections poured in place
! : Staging Capability . . . .. ... ... Sections can be operated while others under
; ] i ' construction
I o8 g B '
. ! 2 - LIMITATIONS: [e]
i - .On-ling stations would limit headway to 60 to 90 sec. s
l ' [ Standmg passengers will limit accel/decel to approx 4.4 ft/s (1.39 mp©)
8. '
7 L B e . ENVIRONMENTAL IMPACT:
gl \ C,! — { e Emissions . . ... ... ...... e =+« a4 .Nodirect polluting emissions
“ [ - — f Visual, Smgle Lane Elevated Gundeway ......................
” _ : ) — 2.82 ft (860 mm), H, — 10.66 ft (3250 mm)
L “dimensions in mm - "09299 - . w — 9.35 1 (2850 mm), W 5 — 9-35 ft (2850 mm)
A : . P = B.61ft (2623 mm}, P, 14.15 ft (4313 mm}
: INSTALLATION ENVELOPE NOISE & o v eee i Design goal of 60 dbA at 25 ft (7.5 m) to side
LEA TRANSIT COMPENDIUM — LGT, Vol. Il No. 3, 1975
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OKINAWA KRT
( (Kobe Personal Rapid Transit) SYSTEM

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: Kobe Steel, Ltd.
PRT Promotion Dept.
Machinery Division
Tokyo Head Office
Tekko Building 8-2, 1-chome
Marunouchi, Chiyoda-ku
Tokye, Japan
Tel: Tokyo (03) 218-7486

Nissho-lwai

Environment Control Machinery Dept.
Nissho-lwai Building

4-5, Akesaka 2-chome

Mineto-ku

. G\ h
Tokyo 107, Japan @54 R\
Tel: Tokyo (03) 588-2111 FRE N

TYPICAL VEHICLE FOR THE
OKINAWA EXPOSITION

I.LICENSEES: None
PATENTS: " None

(' DATA REFERENCE CODE: [a 61]

SYSTEM DESCRIPTION:

The KRT System is automated, computer controlled and equipped with smali
vehicles. The design is based on the Morgantown Systern, A test track is located in
Tooyohashi at the Skinko Electric Co. Facilities with a guideway length of 0.58
mi (0.932 km), one offline station with one channel and two berths, control TEST TRACK AT SHINKO ELECTRIC CO,,
center, power sub-station and two vehicles. The control is fully automated and TOYOHASHI, JAPAN

- .computer controfled and operates with a minimum headway of 15 sec and has a .

_ min radius of 30.0 ft {2.14 m} and max grade of 8%.
The KRT System was adopted as the main transport system for the International

Ocean Exposition of Okinawa (IOEQ} July, 1975. This will be the first
operational LGT transport system in Japan. The total guideway length is 2.3 mi

{3.7 km) and the system has three off-line stations. The operation is fully
automated and computer controlled, has a minimum headway of 15 sec and
maximum speed of 28,9 mph {48 km/h} and sixteen vehicles with a maximum
capacity of 33 passengers/veh. The normal capacity is 25, 10 seated and 15
standing. T
The ‘KRT System can be -used at airports to connect terminal bulldmgs,
~ recreation areas, shopping centers and for semce between stations of other tranmt
systems . : fes 2
DEMONSTRATION INSTALLATION 7
S : . AT THE OKINAWA EXPOSITION
OPERATIONAL CHARACTERISTICS - o "~ 100
- SYSTEM PERFORMANCE: ' .
- Max Theoretical One-Way Capacity . . ... ..... ..., 10,000 psgr/hr 75
‘Max Practical One-Way Capacity . . . . .+ v o v v v v oo e s o aun 6,000 psgrfhr w
Min Theoretical Headway . . . . . . .« oo oo it ot it ii i, 9sec - u
Min Practical Headway . . . . . . 0 v i i i i it it i e e e 15 sec a 50 - -
Availability . . .. ...l e e “. . . . Scheduled-and on-demand z
- TypeService ... ... ... e f e e e e Point-to-paint O
: . ~TypeNetwork . .......... T Lineay ® 254
r\u ) Type of Vehicle Routing . . .. .. .... ... I T Fixed : -
el TravelingUnit . . . .. .. . it e i e Smgle vehtcles .
P _ 6 (el
E . - o o o o -
PUBLISHER'S NOTE: . S 2% B bk 55 3 ob 3
Since the design end the performance of the system is very similar to the E Eg '52 EE gg qu ;E % e
Morgantown System, additional data and information can be taken from the . 3

Morgantown report (this issue}. o DEVELOPMENT STATUS 3

LEA TRANSIT COMPENDIUM — LGT, vol_ 1l No, 3,1975




60

AVERAGE SPEED (km/hr) VEHICLE PERFORMANCE:

¥ L Toeeiew v oo Cruise Velocity . . ... .., . ... ... ....... Up to 31.1 mph (50.0 km/h}
‘ . =t Max VeloCity . . . .. . .. s e 31.1 mph (50.0 km/h)
- 7 B A Max Grade . .. .. . . . i e e e e e e 102%
3. - Service Acceleration . . . ... ... ..., ..., 2.0-4.0 ftls {0.6-1,2 mlszl
5 1=z - . Service Deceleration .. . . .. ..., ....... L., 2.04.0 ft/s? (96 1.2 m/s
v g Max derk . ................ M e 3.2 ft!s (0.98 fnls 3
E | d.a H Emergency Decel ... ................. 9.66 ft/s* (2.94 mfs?) [e)
x L oa - ; Stopping PrecisioninStation . . . .., ..., .......... 5.9 in {150 mm)
o | | g a Degradation if Guideway is Wet . . . Slight degradation in braking efficiency [e]
i % E \ | i Degradation for lee & Snow . . . ... ... ..., . ... ., Data unavailable
< ] NS [ ¢ Vehicle Design Capacity .. ........ e 10 seated 15 standing
g ] 1\ %\ 73 Vehicle Crush Capacity . . ... .. ... ... ... .... 10 seated 23 standing
] Y - Z 9 :
= »
0 ] W 24 STATIONS:
T \\ = A L1877 = J 3 off-line
s i z Pl oeg Type Boarding . . . .. . .t e Level
3 } = a
] Yooa INDIVIDUAL SERVICE:
= E \ z i & Pri .
s ] ~ \ S | & FIVACY . . .. e e Passengers share vehicles
E % I g Transfers . .. ... e e Not necessary
- T ——— e -§ B SIOPS . .. e e e e e e e Non-stop
s . 2 - £ Accommodation . ... ... L. L e e e Seated and standing
=3 - {ydw) Q33dS IOVHIAY
oy B g
= PHYSICAL DESCRIPTION
= VEHICLE:
m < Overall Length . .. ...............cou.ou.., 15,5 ft (4724 mm)
3 o _g_E Overall Width . . . . ... ... ... i 6.7 ft (2032 mm)
a o Overall Height . .. .. . ... ... ...ttt 8.8 ft {2667 mm)}
Ll 2 g Empty Weight . ... ... .....00uuonnonn... 9,041 Ibs (4100 kg)
2 2 GrossWelght . . .. ... . ... ... 14,498 ibs (6575 ka) (f]
ey W =
T w
1 § SUSPENSION:
s| 5 TYPE ot e e Air and 2 chamber rubber tires
o o Lateral Guidance . . . ... ... ............., Side steering, four wheels
g
o @
£ z PROPULSION 8 BRAKING:
1 3 23 Type & No. Motors . ... .. v i s oe e eens s QOne dc motor per vehicle
E Motar Placement . . . . . . . . L.t i ittt it e e e On-board
Motor Rating . . . . ... it ittt e e e e e e e 55 kw
i TypePower . . ... .. ... 600 vac, 3 phase
Power Collection . . ... ... Dual side power rails, one on each side of guideway
- é T TypeService Brakes . . . .o oo v i v v r vinenens Dual, hydraulics redundant
o SHNOH/SHIONISSV ' SWITCHING:
" ALDVAYD AN Type & Emplacement . .. ... ..., .. On board vehicle via steering mechanism
CONTROL: _
S g g The operation is fuily autemated and under computer control. The control center
g\ 5 K is equipped with control and communication devices such as computer, data
£ g s g g handting unit, CRT display, vehicle operator display panel, and power supply

a - S panel which controls the vehicles on the guideway, starting and stopping at the
: stations, collision avoidance system, and monitors the overall system including the

pawer sub-systemn control.

In addition to the automatic control, operators monitor all function on the’

control console 1o assure dual safety. The vehicle is equipped with four wheel side

steering and a vehicle communication and control system (VCCS),

"STATIONS:

Stations are off-line with one channel and two berths, thus allowing two vehicles
at a time, Vehicles in the station area are directly grounded to assure passenger
safety.

'DEVELbPMENT HISTORY, PLANS & PROGRESS:

The design is based on the Morgantown system. Before implementation of the
KRT System a test track facility was completed. Based on the current prototype
‘the company will continue research and dEVPEOpment work on variations of the
- system to meet diversified needs i in the future

10000

o,
“VEHICLE l:z::‘Nng"( yeh'icles/‘§q.mi.
f"‘-‘T-j"T“:”""'_;" -
100 1 mdo;
DEMAND DENSITY Persan Trips/Sq. rmi./Hr.
DEMAND DENSITY -Parson Trips/Sq. km./Hr.

90t
10

VEHIC‘LE DENSITY Vehicles/$q. km.

0,01
‘\Iﬂ

©.001

1

_ INSTALLATIONS & CONTRACTS:
] 'JHlﬂln!‘i-lol\de!‘i wosied . * Test track at Shinko Electric Co., Tayohashi, Japan
NOLILYZ21T1LN IT7DIHIA ~ Demonstation system at the International Qcean Exposition of Okinawa, Japan.
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PARATRAN SYSTEM (Public and Automated
{t Rapid Transportation System)

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: Paratoran-Shisutemu

DEVELOPERS: Hitachi, Ltd.
6-2, 2-chame, Ohtemachi
Chiyoda-ku, Tokyo, Japan
Tel: Tokyo 270-2111

Tokyu Car Corporation

1 Kamariyacho, Kanazawa-ku
Yokehama, Japan

Tel: Yokohama 701-5151

LICENSEES: None
PATENTS: Patents pending
DATA REFERENCE CODE: [a 21]

SYSTEM DESCRIPTION:

The PARATRAN System is a totally automated medium capacity

system for transporting passengers along a line or around loops for

point-to-point or collection and distribution service. The developer

proposes that the system be applied in new towns or in major activity
f. - centers as a circulator.

The vehicles are rubber-tired and operated as pairs linked into trains
running over an exclusive guideway. The number of vehicles per trains
is controlled as a function of demand rate.

The development of PARATRAN !l began in 1974, the sytem is similar, PARATRAN |
to the design of original PARATRAN | system, the exceptions being PROTOTYPE VEHICLE
the vehicle and guideway design.

PARATRAN 1 PROTOTYPE
VEHICLE INTERIOR e~
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OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . .. . ... ........ I; - 19,200 psgr/hr
H* - 20,000 psgr/hr

Max Practical One-Way Capacity . . . ... ... ... ... ... 1 - 19,200 psgr/hr
1 - 20,000 psgr/hr

Min Theoretical Headway . . . . . ... ... ......... | -90 sec, Il - 60 sec
Min Practical Headway . ... ... ... .. .. ....... I - 90 sec, 1l - 60 sec
Availability . . .. ... ......... Fixed or floating schedule and on-demand
TypeService . .. .. ... ... ..., Limited area point-to-point, limited area
. collection/distribution

Type Network . . . . . . e e Loop or tine-haul
Typeof Vehicle Routing . . . . . . . .o 0t e et e e e e Fixed
TravelingUnit . . .. .. ... .. ...... Trains of permanently paired vehicles

VEHICLE PERFORMANCE: {2 car unit)?

Cruise Velocity . . . . . . . o it - 30 mph {1 - 48 km/h}
11 - 31 mph {ll - 50 km/h)

Max VeloCity « . . v v o v it e i e et 1-37 mph {l - 60 km/h)
Il -37 mph (i} - 60 km/h)

Max Grade . . . . . 0 e e e e e IR 7;»6
Service Acgeleration . . . .. ... .. e 319 ft/s] (0.97 m/s])
Service Deceteration . . . . . ... o e 4.1 ftfs. (1,25 m/fs’)
Maxderk . ... ... . e e 3.22 ft1'52 (0.98 m/s2)
Emergency Decel . . . .. .. . e 9.65 ft/s” (2.94 m/s”)
Stopping Precision inStation . . . .. ... ... . . .. 11.8 in (1300 mm)
Degradation if Guideway isWet . . . .. . ... .. ... . ... Nane
Degradation for lce & Snow . . . . . . .. .. oL oL oo Naone
Vehicle Design Capacity . ... ... . ... | - 44 seated | - 36 standing
11 - 19 seated || - 21 standing

Vehicle Crush Capacity . . .. ... ... ....... | - 44 seated | - 76 standing

11 - 19 seated | - 41 standing
Energy Consumption, Accelerating and Decelerating Only

Empty Vehicle . ... .......... 0.9 kwh/veh-mi (0.6 kwh/veh-kmj
At Design Capacity . ... ....... 1.2 kwh/veh-mi {0.7 kwh/veh-km}
Energy Consumption, Cruise Only
Empty Vehicle . .. ......... 0.57 kwh/veh-mi {0.36 kwh/veh-km}
At Design Capacity . ........ 0.77 kwh/veh-mi {0.48 kwh /veh-km}
STATIONS:
DB . . e e e e e e e e e e e e e e e e e e e e e On-line or off-line
TypeBoarding . . . . . i e e e e e e e e e Level
Ticketor FareCollection . . . . ... .. .. .. ........ Automatic machines
SECUTI Y o .t s e e e e e e e e e e e Closed circuit TV
Boarding Capacity . . . ........... | - 19,200 psgr/ar, 11 - 20,000 psgr/hr
Deboarding Capacity .. .......... I - 19,200 psgr/tr, 11 - 20,000 psgr/hr
Max Wait TEme . . . . . . . . et e e e e e e e e e e e e e 5 min
Vehicle in Station Dwell Time . ., ., . e e e e e e e el .. 20sec
Average Station Spacing . . .. .. ... ... 0.3-0.5mi (0.5- 0.8 km}
INDIVIDUAL SERVICE:
Privacy . . . . o v e i e e e e e e e Passengers share vehicles,
Transfers . ... _... e e e e e e e e e e e e e e e e Not required
StOPS .« . e e e e e e Stops at each station on fixed schedule,
non-stop service provided with on-demand service.
Accommodation . . . ... L L. L e e Seated and standing
Comfort . . .. ... it i i i e e e e Heated and air conditioned vehicles
Security . . ... .. ..o Emergency automatic announcement, intercom,
rescue vehicles
Instruction . . .. .. .. .. ... MNo special instruction for ordinary use

except for on-demand service

RELIABILITY & SAFETY:

Fail Safe Features .. .. . e e Signal equipment, ATC, ATO, emergency
brake system
Fail Operational Features . . ., ., .. .. .. .. .. Signal equipment, ATC, ATO,
central computer, central commander
Total System Mean Time Before Failure .. .. .. ... ...... By system size
Systemn Restore Time After Faillure . .. .. ... ... ... ..., By system size
Station Mean Time Before Failure . . . .. ... .. .. .. ... .. By station size
Station Restare Time After Failure . .. ...... e s By station size
Vehicle Mean Time Before Failure . . . . . ... .. ....... By use frequency
Strategy For Removal of Failed Vehicle ... . ... ......... Operation by
hand or propulsion by another vehicle brought to the rear of failed vehicle
Strategy For Passenger Evacuation of Failed Vehicle .. .. ... ..., Refuge to
guideway through assisting vehicle at rear
Systern Lifetime . . . . . . . .. ... e e e e e . . . By system size
Vehicle Lifetime . . . .. .. ... ... ..... ... .. .. .. By system size
TPARATRAN I System
PARATRAN H System 3Vehicle defined as pair of vehicles
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MAINTENANCE:
Inspection Frequency {One-way guldeway assumed) . ... L ..o
Guideway Automically scheduled via special
Station } """""""" maintenance and inspection system
Vehicle . . . . . v e e 1 hr every 7 days/600 mi {1000 km)
Periodic MaintenanCe . . . . . . . it o i v e e e e e e .
} Guideway Automatically scheduled via spemal |
Station [T Tty maintenance and inspection system l
Vehicle . ... ....... 10 hrs every 365 days/30,000 mi {50000 km} ;
Adjustments Required . . . . Guideway — cable, ACT, and switching inspection 3
Vehicle — brakes, ATO and ATC equipment inspection 9
Other Maintenance . . ... ... Communication equipment, computers, control 1

board inspections

CARGO CAPABILITY:

Passenger Articles . . . . . .. v+« - . .Small articles, IuggageAand wheelchairs
Goods Maovement . .. .. .. P . . .Small freight vehicles can be provided

PERSONNEL REQUIREMENTS:
Typical System of 120 vehicles, 15 stations and 10 mi (16 km) of one-way _9\'.‘0

guideway
No. of Operators/Vehicle . . ... ... S None PARATRAN | SUSPENSION
No. of Attendants/Station . . . .. . .. e e e e 3 AND GUIDANCE SYSTEM
No. of Administrative Personnel . . . .. . ... .. ... ... .. PP 5 -
No. of Central Control Attendants ., . . .. ... ..... e 6/18 hrs :
No. of Maintenance Personnet . . . .. e e e e e e e e 50
Enginearing Staff . . .. . .. v v« ... Bysystem operatmnal specifications

PHYSICAL DESCRIPTION
VEHICLE: (I} - 2 car unit)

Overall Length . .. ............ 1-49.2,11-47.9f(1-15,1i- 146 m) e
Overall Width . _ . .. .. ..... e e e .. 722ft(22m] i
Qverall Helght . . ... ... .... I-984 |l-105ft(|-30 H-3.2m) i
Empty Weight . ... ... . 1-24,000, 1l - 30,000 Ibs {1 - 10909, |1 - 13600 kg}
Gross Weight . . . ... ... | - 34,000, 11 - 40,000 1bs {I - 15455, I - 1§000 kg
Passenger Space {Design Load) . . .. ....... 1-1.54 (I - 0.14 m?)} seated 7]
11-1.54 17 {1l - 0.14 ") seated [
i - 2.83 ft* (1 - 0.24 m) standing s e
. T T LR
1-1.33 ft” {1l - 0.13 m”) standing E‘T'PT.JI" L o
Daoorway Width . . . .. ....... e e e e e . 39.4 in (1000 mm} { T 43 -
Doorway Height . . . .. .. . ..ot e ... 749100 (1900 mm) Homer T e
Step Height . . ... ...... e e e e Level b 2
SUSPENSION:
TYPE . & & v v v nv - . . . 1= Ppneumatic rubber tires, coil springs, shock absorbers ! W
11 - Pneumatic rubber tires, teaf springs
Design Load . .. ... ... v e+ .. 1-8,500Ibs{i-3,864 kg}/front suspension g
11 -9,920 1bs (1! - 4500 Kkg)/front suspension 2
18,500 ibs {I - 3864 kg)/rear suspension -
11 - 9,920 Ibs (11 4500 kg)/rear suspension 1 o
Lateral Guidance . . . « . o v« s v v o Power steering units cantrolled by lateral i ;
guidewheel — | - Iccated in center slot, |1 -located with the sidewall of
quideway o o .
‘PROPULSION & BRAKING: -
Type & Nao, Motars . .. ... .« » . . . Traction drive dc motor, (250 v, 250 A)
Motor Placement . . . .« v . . . ot e e e e e One each per single vehicle . PARATRAN 1l '
Motor Rating &+ v v v v v v v e maenean veee.. 75HP,55 kw at 1800 rpm : GUIDEWAY SIDE VIEW .
"FypeDrive . ... .. ..... e v r e e e .« . . . Cardan shaft drive .
GearRatio . ¢ v v 4 v i s i e, “ et e e e e e e ... 9.55:1 . . .
.TypePower . . . .. .. e e e e e e e e e 400 vac 34) 390 max amps : ’ T
Pawer Collection . . , . . . . . ... .Power collectors on vehicle, copper bus bars a
: on guideway 0000 30009 - it
TypeService Brakes . . . . ... .. --..-.Dynamic regenerative and hydraulic 23300 Fh0 28509 o fasen .
Type Emergency Brakes . . ... ... .. e e i e e eee .. -Hydraulic - ) t ‘hr
Emergency Brake Reaction Time . ........ v e+ s .- - . Dataunavailable [ : If
. . ‘;r_ N e o, T P Y
© SWITCHING: .~ ! ' T B ¢
C Type & Emplacement . . ... ... Electromechanically operated switch table, . ) 1
R on-board switching available ) '
Switch Time (1oCK10-10CK} . . . v v o v o v o e b e e e e e e e e e T-4,11-2sec
Speed THIUSWILCH . v v v v v e v v m e e e e mam e e e e . . . . Data unavaitable : ’ »
Headway Thru Switch _ . . . . f e et a e £-90,11-60sec min : ';{:.{a';" _ '8
) W G vy N 3 ‘
 GUIDEWAY: . . _ — : il g
TWPE - 4 v s v s s s n e e e unnanneneaas .. b=Dual beam road surface - I a
‘ : - I - slab type construction above the road - —
Materials . .. ... . . . .l - prestressed cancrete, Il - steel/concrete composition —- )
RUAMNG SUrfaCe WIdth « o v u v s o v cimww v v« oo« | -B.65 Tt {1 - 2640 mm) - - _ E‘E i~
: 11 - 9.50 7t {If - 2900 mm) I
Single Lane Elevated Guideway: ) )
CMax Elevated Span . v . - 4 - - s s v a e e s I -49ft {1 -15000 mm) : B} :
. It - 164 ft (11 - 50000 mm) PARATEAN I - ) oy
O 1§ Cross SectionWidth . ... . ... ..... 1-87ft(1-2630mm ) i
verali Cro . e e 15500 mm GUIDEWAY CROSS SECTION 1
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‘Staging Capability . . ... .

Overall Cross Sectlon Helght . ., . . . ... ... [-59ft(l-1800mm)

11 -6.1ft {11 -1860 mm)

DeslgnLoad .. ....... .\ vy eawa.. lI-874 Ibs/ft (1300 ky/m)
Double Lane Elevated Guideway: (Type Il Info only)

Max Elevated Span ., . ... .. f e e e e e 1641 (50 M)

Qverall Cross Section width |, v e .. 2361t (7200 mm)

Overal Cross Section Height , . e e . 351f(10700 mm)

DeslgnLoad ... ........... . 11=1,750 {bs/ft (2600 kg m}

Guideway Passenger Emergency Egress + o« o« .« « Passenger refuge to guldeway,

and walk to the near station, each station has steps to ground

Type Elevated Guideway Support Columns . . . . ... . . - - . Data unavailable

.

CONTROL.:

Totally autematic operation with a central computer which commands train
velocity, acceleratlon and braking, door control, announcements, etc. System
utilizes conventional Automatic Train Operation (ATO) and Automatlc Train
Control (ATC) equipment. Headway Js controlled vla fixed one-block-one-train
system. ' .

STATIONS:

Statfons are enclosed shelters nominally 197 ft (60 m} In length. Facillties
provided are ticketing and fare collection equipment and restrooms. Access Is via
stairs, elevator, and/or escalators. .

Loading/unloading platform width Is 8,2-9,8 ft (2.5-3m).

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The concept was developed and designed between 1970 and 1972. A 1:50 moded
was built and tested in 1972, Full scale test of prototype equipment (vehicle,
guideway, and control) were begun in 1973 and are presentiy still underway. The
experiences gained from the COMTRAC system, the Japanese National Railways
at Expo, the rail system in Sapporo, and CVS PRT system makes the traffic
control system almost readily avaitable.

Development of PARATRAN Il began in 1874, and is continuing.

INSTALLATIONS & CONTRACTS:

instatlations — Full scale prototype test facility, 100 m long, located at Tokyu Car
Corporation

Contracts — (all have taken action to receive order)

Tokadal new town in Aichi Pref,
Osaka South Harbor
Kobe Port-isiand

Nankai Electric Railway Company
Tsukuba Educational Institution City

COSTS:

(Based upon typical system of 10 mi {16 km) double lane guldeway, 15 stations,
120 vehicles, 12 veh-mi/day, 7 veh-hr/day, 18 hrs operation per day)
Capital Cost (PARATRAN I1}) .. ..........Total avg of $13,000,000/mi

{$8,000,000/km) single lane
AvgCostper2-CarUnit . . . ... .. v tv v vewcrwens. $350000
Avg Cost per Doubie Lane Guideway . ... ........ $5600,000/mi

($3,500,000/km}

AvgCostperStation . .,................c...... $800,000
Computers, Software, & Control Center . ..,........ $1,500,000
Maintenance & Storage Facilities . ............... $5,000000
Power Distribution & Substations . ... ............. %$300,000
Operation & Maintenance Costs . . . . . v v v v v v v .. .. ..Dataunavaiiabie

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width
Single Lane Guideway Envelope Height
Single Lane Guideway StructuralWeight . ... .......... 11-1340 Ibs/ft

{11 - 2000 kg/m)

e e e sy ... - Seedrawing at left

Double Lane Guideway Structurat Weight . .. .......... 1l-26801Ibs/ft

{§1 - 4000 kg/m)

“ e s e n s as . 1640 ft (500 m}
98.4 Tt (30 m) at 11.2 mph {18 km/h)
. - « .« Prefabricated guideway sections
. « Sections can be built and operated
while others under construction,

Max Grade . ........,
Min Vertical Turn Radius . .
Min Horizontal Turn Radius
Construction Process . ., - .

A a4

LIMITATIONS: [e]

Overali size of vehicle and guideway limits retrofit installations to uncrowded sites
unless major modiflcations are made to exlstiEg structure& Permission of standees
limits service accel/decel to approx 4.4 fi/s< (1.34 m/s“). On-guideway switch,
fixed block hea/qway control, and train operation limits min headway to 90 sec.

ENVIRONMENTAL IMPACT:
Emissions . ... . ..........0c0v4u.....Nodirect poiiuting emissions
Visual, Single Lane Elevated GUIGEWAY .« . v + v v v o v v v e v n s {PARATRAN I}
H, —2 ft (600 mm), H, — 12,8 ft (3900 mm)
W, — 7.35 ft (2240 mni), W2 — 7.35 ft (2240 mm)

pll— 6.6 ft (2010 mm), P,, - 13.6 t {4150 mm)
NMoise J..............PARATRAN |I) 70 dbA at 33 ft (10 m) above
“70 dbA at 33 ft (10 m) to side
Moise ...........PARATRAN [)70dbA at 25 ft (7.5 m) from guideway

70 dbA inside vehicle
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PROJECT 21 RAPID TRANSIT SYSTEM

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: Transit Innovations
Post Office Box 11335
Palo Atto, California 94306
US.A.
Tel: {415} 493-3344

LICENSEES: Limited License Privileges
Lockheed Aircraft Corp.
Burbank, California 91503

PATENTS: U.S. patent no. 3,890,904 issued June 24, 1975,
Four design patents pending.

DATA REFERENCE CODE: [a 21: except as noted]

SYSTEM DESCRIPTION:

Project 21 is a scaled-down form of Rail Rapid Transit, optimized for
elevated application in existing cities. It employs smali cars (20.22
seats) which can operate singly or in trains of up to four cars,
electrically powered via a third rail. The guideway permits two-way
traffic on a single slender beam. The two tracks diverage at stations so
that a common station platform serves two-way traffic; off-line stations
are also possible with the through line above the station,

A key feature of the system is a simple, compact switch for two-way
traffic, useful for branch lines as well as off-line stations.

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . ... ..... 21,456 psgr/hr [f]
Max Practical One-Way Capacity . . . ... ..... 20,000 psgr/hr [f]
Min Theoretical Headway . . . . . . . . . . . o v v v 25 sec
Min Practical Headway . .. .. ...« v iv v 60 sec {f]
Availability . . . . ..o Scheduled
Type Service . . .. . ... ... ... Large area collection/distribution
- Type Network .. .. ... .. Linear, two-way (trunk and branch lines)
Type of Vehicle Routing . . . ... v o i eeeenn. . . Fixed

TravelingUnit . ... .. ... . L. Single andfor 2 - 4 car trains

"VEHICLE PERFORMANCE: :
" Cruise Velocity . . . . .. .. e ‘50 mph {81 km/h)

Max Velocity « . v e e e o e e et et e e 50 mph (81 km/h)
- Max Grade ... ... .. e e e e Greater than 12%

Service Acceleration

Service Deceleration : . .
: S Data unavailable

.'MaXJerk SRR S T e o a . .
[Emergency Decel
Stopping Precision in Station . . .. ..... 1-2in {254 - 50.8 mm}
Degradation if Guideway is Wet . . . .10 - 12% for safe braking margin
Degradation for lce and Snow . . . . 10 - 12% for safe braking margin
Vehicle Design Capacity . ... ... e e 20 seated 15 standing
Vehicle Crush Capacity . . ... ..... .. .. 20seated 20 standing

Energy Consumption, Accelerating and Decelerating Only
Empty Vehicle J

At Design Capacity ! ~ """ " e e e e Datg unav_airlable

-SCALE MODEL OF VEHICLE
ON GUIDEWAY
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1]
s AVERAGE SPEED (km/hr) Energy Consumption, Cruise Only
= T PP Empty Vehicle . ... ........... 0.60 - 0.67 kwh/veh-mi
o | =t (0.37 - 0.42 kwh/veh-km)
el T w% & At Design Capacity . . .......... 0.68 - 0.75 kwh/veh-mi
]l ‘ {0.42 - 0.47 kwh/veh-km) ‘
] - B _
E R Fi STATIONS:
£ ] o= L~ =
2] “sl g § Type . . .. oo . On-ine or off-line, generally elevated
E; ] ‘{ 2 £ TypeBoarding . .. .. ... .. ... . Level
% ] o o E Ticket or Fare Collection . . ... .. ....... Rail rapid transit type
o] \‘\\_ ) L =z a Security . .. ... ... ... ... Closed circuit TV and two-way voice
2 | {g‘\\ '9: g Boarding Capacity ... ............. 10,400 psgr/hr/platform
Ty \‘ 4 | Feas Deboarding Capacity . .. ........... 10,400 psgr/hr/platiorm
5] ! § | [ og MaxWait Time . . .. . ...t e s Data unavailable
] R S : Vehicle in Station Dwell Time . . ... ... ...... Data unavaitable
7] \\ 2 g Average Station Spacing . . . ... .. 0.25 - 0.50 mi {0.40 - 0.50 km)
: £ 2
i E A
AR AR (AR AL A INDIVIDUAL SERVICE:
5 (ydw} g32dS IDVHIAAY . .
Privacy . ... ... ... ... . ........ Passengers share vehicles.
3 Transfers . ... ... ... .. ..., Minimized by branch capabilities
StODS . .. . e e e Vehicle stops at stations,
L ] Accommodation . . ... ... ... ... Seated and standing
4 F = Comfort . ... ... ... ... ..... Heating and air-conditioning
Security . . . ... ... ..., TV display can be provided for operator
E in lead car,
T s Instruction . . ... .. ... . .. i Data unavailable
A =
3 3
p] ]
-
,: - % RELIABILITY AND SAFETY:
7 8y Fail Safe Features . . ... ... .. Positive grip around both railheads .
) . v .
"; w including passage through switch
¢ [ Fail Operational Features . . ... ... Power failure, battery for lights
z and communications; redundant upper-suspension elements
bE % = including power pick-up; redundant propulsion motors, disk and
.. . N tread brakes
- %1 ‘%%\. \\\%\\'\ Total System Mean Time Before Failure
2 % . .
. "o,,f;\i-----}-\\— - bi\ System Restore Time After Failure
3 —— - a3 Station Mean Time Before Failure  %.. .. .. .. Data unavailable
§ g g Station Restore Time After Failure
I SYNOH/SHIDNISSYd Vehicle Mean Time Before Failure
ALIDvdwD INI Strategy For Removal of Failed Vehicle . .......... Push cars to
- switch/spur (one every 3-4 mi}
Strategy for Passenger Evacuation of Failed Vehicle . .. .. ......
i g § § QOperable train stops adjacent to stalled train; passengers cross
3 3 over through portholes in beam, or exit rear door to guideway,
A 3 2 ) System Lifetime ... ................... (Target) 40 years
Il £ = Vehicle Lifetime ., . ... ... ... ..., ... ....... 15 years
- £ SiE .
3. Ej°E .
_U_ _ ..\' c“ -
§\8 ol @ MAINTENANCE:
m__ o Alad
x § -g =g Inspection Frequency {One-way guideway assumed)
e = g Guideway
i g H Station
z )z afid Vehicle
?5 507 E z Periodic Maintenance .. ... ... .. ..., Data unavailable
H T 2 @ Guideway
» Jo 2l =z
£ iz oftu Station :

BN gl a Vehicle - ' L : ‘
.{" = . Adjustments Required : :
_ "‘«\J E *-E Other Maintenance . ...... Vehicle, guideway and switches are of

— modular design. Maintenance personnel travei and work inside the
: ff o dular design. Mai | {and k inside th
x : -,H,,lgfqomsdyf uosied guideway, where they have access to system circuitry and switch
NOLLYZITIAN F1DIHIA - mechanisms. without traffic disruption or hazard to personnel.
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CARGO CAPABILITY:

Passenger Articles .. ... ... .. Small packages, hand lugguage and
wheelchairs

Goods Movement . . ., ... . .......... Has not been studied

PERSONNEL REQUIREMENTS:

No. of Operators/Vehicle . .. .. ... ... ... ..... One per train

No. of Attendants/Station .. ... ........ . Stations unattended
No. of Administrative Personnel - :
No. of Central Control Attendants
No. of Maintenance Personnel
Engineering Staff

......... Data unavaitable

PHYSICAL DESCRIPTION

VEHICLE: {Lead car/B-car}

Overall Length . ... ............ 285/257f (8.69/7.84 m;
OverallWidth . . . .. .............. 7.7/7.7 1 (2.35/2.35 m)
Overall Height . ....... e e 7.9/79 ft (2.41/2.41 m)
Empty Weight . ... ......... 9,850/9,400 Ibs (4467/4263 kg)
GrossWeight . ........... 16,000/16,000 ibs {7256/7256 kg)
Passenger Space {Design Load) . .. 100/110 2 {9.2/10.1 m?) seated
40/58 f12 {3.7/5.3 m?} standing
Doorway Width .. .................. 46.1in {1171 mm)
Doorway Height . . ... ................ 75 in (1905 mm)
StepHeight . . ... ... . ... 0. it e Level
SUSPENSION:
Type . .. ..... Stanting main wheels engage lower rails; two per car,

steel rimmed, resilient, redundant fiber-rimmed rollers engage
upper rail to prevent overturning.

Designload ............. 11,000 Ibs {4989 kg)/main wheel
: 5,500 Ibs (2494 kg)/outrigger
Lateral Guidance . . . . ... ...... Duai flanges on main-wheel rims

PROPULSION & BRAKING:

Type& No.Motors ... .. ... ........... 2 electric motors
MotorPlacement . . . . .. ... ............. Each main wheel
MotorRating . . . ... ... v euun.. 80 HP/wheel at 4800 rpm
TypeDrive . ... . . it ittt e e Worm or hypoid gear
Gear Ratio . ... ... v ittt i et 6.125:1
Type Power . . ...... f e 600 vdc, can be single phase ac
. Power Collection . ........ . Third rail, shoe on upper suspension -
Type Service Brakes .. ... ... .. ... . Regenerative and disc brakes
Type Emergency Brakes ... ... ...:. ... Discand tread brakes
“Emergency Brake Reaction Time .. ... .. ....... Data unavailabte -
SWITCHING:
. Type & Emplacement . . ... .... Works in an inclined plane; three
movable elements, one activator, dual switches back to back
Switch Time {lock-tofock) ... ... ... .. .. ..... 1.0sec {a 4]
Speed Thru Switch {on line} . ... ...... -50mph (81 km/h) max
Headway Thru Switch . . ... .. .. e e e e e . 25secmin [ad]
GUIDEWAY:
Type . . o oo i vt i, e e e e e ,
. Materials . ... ... ... ... e

Running Surface Width (rail to rail}

Single Lane Elevated Guideway:
Max Elevated Span’ _ : :
"Overall Cross SectionWidth % . . _ .. ..., - Data unavailable
Overall Cross Section He:ght
Desngn Load '

67

Outrigger.

Carry-thru
Upper suspes
Hotor
I

Heavy
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! | _%—Vﬂmel load vector

structur
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armrests
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S eaee T F e ~
z

Outhoard aide Opetator atation
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LEA TRANSIT COMPENDIUM — LGT, Vel. 11 No. 3,1975




100 Double Lane Elevated Guideway:

5 Max Elevated Span . . ... ...... 64.5 basic/90.0 ft special
75 (19.7/27.4 m}

i Overall Crass Section Width . . . . ... .. 5.5 ft (1676.4 mm)

w ‘ Overall Cross Section Height . . . . .. .. 4.7 ft (1432.6 mm) ‘

- Cesignboad . ............... 1,560 Ibs/ft {707 kg/m)
Guideway Passenger Emergency Egress . . . .. ... .. Passengers pass

8 254 through beamed guideway.
. Type Elevated Guideway Support Columns . . . . . Prefabricated steel
) o I [a) weldment, anchor via 6 stud bolts to a flat concrete pad

3 T ] T T T
9§ .35y 35 5 §pog . CONTROL: |
r & T8 Rg X 28 o =2 & Basi¢ system has operator control with aids and overrides customary in

LRT/BRT (according to owner's requirements}.

DEVELOPMENT STATUS System is amendable to complete automation.
. STATIONS:
Basic station for two-way traffic is 17 ft wide by 130 ft long to
— accommodate four-car trains. Fully enclosed (except at stairwels) for

environmental control and passenger safety. There are individual doors
for each car of the train; opening/closing is coupled to train's
stopping/starting. There are two stairways and a 32-ft2 elevator suitable
for wheelchairs or up to 16 adults. Fenced-in “"paid’* area is at ground
level, 9 ft x 114 ft. Entire station fits in the 10 ft median of a major
city street. Off-line station is as just described except that it is 19 ft
wide, Bypassing express trains arch over the station at 50 mph within
normal comfort limits.

Smaller stations for 2 or 3 car trains are possible.

DEVELOPMENT HISTORY, PLANS 8 PROGRESS:

INBOARD SIDE OF CAR Conceived at Lockheed in 1971 and studied there until late 1972; subsequent
waork by Transit Innovations has concentrated heavily on details of the guideway, ‘
switch, suspension, and stations. Basic guideway design is virtually complete; its
structure and dynamics have been cross-checked by specialists. Models have been

- made of key features. Critical engineering reviews have been held in six U.S. and

three Canadian cities, including UMTA in Washington,

INSTALLATIONS & CONTRACTS:

None at present. Preliminary discussions with Los Angeles, California,and several
other cities in the U.S. and Canada.

COSTS:

Data unavailable

INSTALLATION OR RETROFIT CAPABILITY:

Dual Lane Guideway Envelope Width . . . ... ......... 20 t {6096 mm}
Dual Lane Guideway Envelope Height . . ... ......... 8.0 £t {2438 mm)
w Double Lane Guideway Structural Weight . ... .. ........ 276.52 Ibs/ft

pay area 9" wide (411.37 kg/m}

— At stairway £nd of station MaxGrade . ... ...... ... .. . .. ... it 10-12%
Min Vertical Turn Radius . . . .. .. ... ..o oo 300 £t (91.4 m) at
- 27 mph (43.5 km/h)
Min Horizontal Turn Radius . . ., . ... ... ... ..... 90 £t {27.43 m) at
o 19’ overall ] 15 mph {24.1 km/h}
Construction Process . . . . . ... o v vt .. Prefabricated beams, columns,

— Bypass beams

mount to station . " switches and station
o with soft supports - ~Staging Capability .. .. .......... Sections may be operated by providing
. three places . . loops at end of lines,
art are removable '
::zrrmi:rrail shipment LIMITATIONS: .
\agic station madules Retrofit requires a 20 ft clear span. Speed in turns predicted on a 9° maximum
- 13" 6" : super-elevatign. “Guideway is stressed for infinitely long trains, rated to 0.5 g

earthquakes and 100 mph {(160.9 km/hr} wind speed.

- ENVIRONMENTAL IMPACT: ‘

Emissions . ... ........... e s No direct poltuting emission

Visual, Single Lane Elevated Guideway . . ... ... ......... e e e e
wH —47& (143 ml, H,-79% (241 m) _

o Wl —55ft{1.68 m), W2 —19.9ft (6.07 m)

] . ' F‘l —566f(1.71 m), P2 — 184 {561 m) ) ’

END VIEWS AT STATIONS Nolse . .. .. e e e e e Data unavailable

At elevatar
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ROHR MONORAIL *“J” and “K" SERIES

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None {(formerly WABCO)

DEVELOPER: Rohr Industries, Inc.
: Rohr Monoraijl Systems Division
P.O. Box 157
Cape May County Airport
Wildwood, New Jersey 08260, U.S.A.
Tel: {609} 522-2418

LICENSEES: None

PATENTS: Data unavailable

K'“ SERIES AT DUTCH WONDERLAND

DATA REFERENCE CODE: [a 81: except as noted] LANCASTER. PA

SYSTEM DESCRIPTION:

The “J” and K" Series Monorail systems are manually or totally
automatically operated, low-capacity systems for transporting
passengers in trains of small light vehicles over an exclusive, elevated
guideway, line or loop, in a major activity center. Both systems have
essentially the same performance {except for speed) and utilize the
same propuision, suspension, and guideway systems. The variations are
in vehicle design. The trains are articulated units utilizing a commaon
propulsion and suspension unit at each articutated joint.

Cars for the "J” series are open 10 the environment while those of the
"K' series are enclosed.

“J" SERIES AT PHILADELPHIA ZOO

J3 PROFILE MINIMUM OPERATING CLEARANCE

“A” CAR 9B CARS “C"” CAR

S — 120°9%" . {

MINIMUM OPERATING CLEARANCE
“A” CAR 4 8" CARS (SINGLE UNIT) 'C" CAR

|iﬁ‘

18"

K4 PROFILE o - MINIMUM OPERATING CLEARANCE
“A" CAR

" CAR

iy

THiiT
EI
o

i
r

13107 ——feefe iz
DT




P
, AVERAGE SPEED (km/hr) OPERATIONAL CHARACTERISTICS
' T e SYSTEM PERFORMANCE:
£ \ \ 5 “t Max Theoretical One-Way Capacity . . . ... ......... Up ta 3,600 psgr/hr
”' ] i = Max Practical One-Way Capacity . . . . .. ... ........ Up to 3,600 psgr/hr
1. 4 - Min Theoretical Headway . . . . . .. .., ., ... ... ... uu.. 60 sec [f]
i ;] = £ Min Practicat Headway . . .. .................... Data unavailable
T N =g Avallabitity . .. ... . ... .. . Scheduled [e]
x | - T b E H TypeService .. ............... Point-to-point or limited linear or area
. £ 3 @ H collection & distribution [e]
- Z 7 \ s g TypeNetwork . . ... . . .. . . e Linear or loops [e}
’ g 1 < & Type of Vehicle Routing . . ... ... .. 0 enn. ... Fixed
a ] & Traveling Unit . . ... ... ... ... ... Articulated trains
R F & 2
s = 03 VEHICLE PERFORMANCE: [b 91]
i g \ E | —;E E Cruise Velocity . ., ,........ "4 15.0/7K” - 30,0 mph {24.2/48.3 km/h}
o H z i 'g-, 2 Max Velocity . . . . ., .., it e Data unavailable
@ ] \ E i H Max Grade . . . ... . ... e e R Ggo
1 oo B & Service Acceleration . . . . ... ... ... ... 4.4 ft/52 1.34 m/s)
- ' \ 2 ; i Service Deceleration . . ... .................. 4.4 ft/s; (1.34 mfs)
i . & [ Maxderk .. ... .. .. .. e 2.2 ft/s. (0.67 m/s)
. z f . £ Emergency Decel . .. ... ... ... ............ 4.8 fi/s” (1,48 m/fs“}
T T T T T < £ Stopping Precision inStation . . .. ... ... ........ 46.0in (152.4 mm)
_ g {ydw) 33ds JOVHIAY - Degradation if Guideway is . . ... ............... V;I/et Icefgnow
o 0
Cruise Velocity “J'" 20 33
Cruise Velocity "'K"' i6 33
g Service Accel. & Decel. 16 33
- & 2 Emergency decel. 8 24
s g\ = Stopping Precision 66 100
b Train Design Capacity . .. ... ... .... ¢ 4w e "7 -60 seated 0 standing
Z Train Design Capacity .. ............. MK - 36 or B0 seated 0 standing
g Energy Consumption . . .. ... ... ... ... Data unavailable
" = 1=
3 x STATIONS:
= g 3 w R < . On-line
o | o TypeBoarding . . .. . .. i e e e e Level
3 o T Ticketor Fare Collection . . . ... v i i i it it e i et e ennns As required
] > -2l BECUI Y L .t e e e e e As required
: ; ] BoardingCapacity ... ... ... ... @' v eunnnn. 3,600 psgr/tir [e]
0 F NN NEOGr ey -4 Deboarding Capacity . . .. . v i v i it i e e e e 3,600 psgr/br [e]
g t‘; MaxWait Time . . . .. ... ... ..., Approx 60 sec [e]
A ‘%, a Vehicle in Station Dwell Time . .. ... ............. Approx 30 sec [e]
= % Eg; Average Station Spacing .. ... .. u . e e e As required
“, "’% TN INDIVIDUAL SERVICE:
% %\ ‘ \\\ ~ N )
o (‘"«, ____s:_;\ NN Privacy . ... e e Passengers share vehicles,
: q”-{:\ ~, %&}L Transters . .. ... e e As required
o —T T BOPS . e e Frain stops at all stations.
B g AcCCOMMOdation . . . .. ... e e Seated only
_ SHNOH/SHIDNISSV S Comfort . .. ..,.. e e e e “J'* open to environment [a]
"ALIDVAYD INIT o ‘ "K" closed with climate control [a]
| ’ o Security . . .. e e As required
o Instruction . .. ... ... ... i Signs and announcements
i g g g RELIABILITY & SAFETY:
] g 5 FailSafe Features . . .. .. ................ Door locks on “K'* series.
L . & 3 hd Fail Operational Features . . .. .. ... . Redundant propulsion units and brakes
¢ N . x ¥ Total System Mean Time Before Failure . .. ... ........... 4,000 hrs
— = JE =lg> System Restore Time After Failure , .., ......... P 0.5 hrs
g o E "5 Station Mean Time Before Failure . .. . ...... e e e e 4,000 hrs
5‘-2 e ol & Station Restore Time After Failure . . ., ... .......... Data unavailable
R B 1 ol @ Vehicle Mean Time Before Failure . . ... ... ............, 4,000 hrs
2 32 aigg Strategy For Removal of Failed Vehicle .. ............ Data unavailable
- g 2. s; = Strategy For Passenger Evacuation of Failed Vehicle . ... ... Data unavailable
3 5 fom F2el ¢ System Lifetime . . .. .. .. ... . ... 20 years
..... o = g g ‘Vehicle Lifetime ... .......,.........,.......Dataunavailable
z Iz afEe ' '
R ol > MAINTENANCE:
w Al B Data unaviilable
2 Jo 23 zl =z :
B = N t of & CARGO CAPABILITY: [e] _ .
- - "%%‘: 3 | =0l o . Passenger Articles - .. . ... . ..., ... Small packages anly
e “ : < Z GoodsMovernent . ... ... .ttt e Not provided
) Lla PERSONNEL REQUIREMENTS: [e] :
— £ '.lH/sp[gqufsdy;—_ uosied Train cperators for manual operation, attendant at control facility, and
NOILYZITHLM . 31DIHIA . MAintenance personnel C
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PHYSICAL DESCRIPTION

TRAIN: “J'" Series

OverallLength . .. ... ... .......... 121 #t (36881.0 mm}
ﬁ(‘ Overall Width . . . v oo v et 5.71 ft {1740.5 mm)
OverallHeight . . ... ............... 7.25 ft (2209.8 mm)
Empty Weight . . . ... .. .. ..., 27,600 lbs {12516.6 kg}
GrossWeight . . .. . ... ... ... . ... 36,000 Ibs (16326.0 kg}
Passenger Space (Design Load) . .. ........... Data unavailable
Doorway Width . . ... ... ... . .o Data unavailable *3" SERIES VEHICLES

Doorway Height . .. ... ... ... ... . ..... Data unavailable

TRAIN: “K’" Series [a 81]

Overall Length . .. ...... K4 - 96/K6 - 72 ft (290261/21246 mm)
Overall Width . . .. ................. 5.67 ft (1728.2 mm)
Overall Height . .. ....... e e 5.83 ft (1777.0 mm)
Empty Weight . . . ... K4 - 19,900/K86 - 15,400 Ibs {9025/6984 kg)
Gross Weight . . .. .. K4 - 28,900/K6 - 20,800 Ibs (13106/9433 kg)
Passenger Space (Design Load) . .. ........... Data unavailable
Doorway Width . . ... ... ... ... ... Data unavailable
Doorway Height . . .. .. ... ... ... Data unavailable =1
SUSPENSION:
Type . . .. ... Supported by 4 pneumatic tires per articulated bogie,
one bogie per joint. Air-bag springs "
Design Load . . v i i i Data unavailable “K"” SERIES VEHICLES
Obstacle Clearance . . . . .. . ..o ia i oa oy 1t (0.3 m)

Lateral Guidance . . 4 lateral pneumatic tired guidewheels constrained
to follow center raised guidebeam

PROPULSION & BRAKING:

(((@ Type & No. Motars . . . ........ Continuous duty cycle dc efectric motor,
one each per bogey
Motor Placement . . . . . o v v v v v v m e e s On-board vehicle
Motor Rating . . ...« v vt m s i ie e e et e e e e e Up to 25 HP
Type Drive e e e e Traction drive
Gear Batio . . . 4 o o o it it e e e e e e e Data unavailable
TypePower . . . ... e e e e Single phase ac with on-board rectification
Power Collection . . . . . .. v v v v s s i e e vt v e n e s e Rails on guideway
TypeService Brakes . ... .. . ..o L. Dynamic ptus drum brakes
" Type Emergency Brakes .. .. .. .. ... ... Electromechanical shaft
Emergency Brake Reaction Timie . . . .. . ... oo iu v i an 1.0 sec
SW_ITCH ING:
Type & Emplacement . . . ... .... Single beam or double beam, on-guideway
‘Switch Time (Jock-to-lock} . ... ... ... Determined by system requirements
Speed ThruSwitch . . ... .. ..o a . 10 mph {16 km/h} max
Headway ThruSwitch . . . . ... ... ... .. ... T, 60 sec min

T GUIDEWAY: {a 91]

TYpe . e e . . Center box beam with running surfaces each side
Materials . . . . e s e e e e e e e e e i e e s Steel
Running Surface Width . . . . . . ... oo v oo oo 2.25 ft {685.8 mm)
Single Lane Elevated Guideway:

Max Elevated Span . . . . . . . v i e e 90.0 ft {27432.0 mm)

. QOverall Cross Section Width . . . . .......... 0.58 ft {176.8 mm}
Overall Cross Section Meight . . .. ... ....... 15,0 ft {4572.0 mm)

Design Load . . ... ... 0ttt e e e Data unavailable

" Double Lane Elevated Guideway .. ...« .. .. ... Data unavailable
. Guideway Passenger Emergency Egress . .. ... ~. .. ... .. Data unavailable

Type Elevated Guideway Support Columns . . . .. ... ... e e e Steel

CONTROL: [a]
L * Control can'range from manual (driver each train} to totally automatic. A number
(@ " . of options are offered for automated operation: Train Detection, Automatic
l\ " Train Separation, Cab Signaling and Overspeed, and Automatic Train Operation.
" Automatic-headway control uses a system of fixed blocks.

STATIONS: [e] :
Stations are linear platforms designed to accommodate one full train length as

“ required. S : . - SWITCH
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100 4 DEVELOPMENT HISTORY, PLANS & PROGRESS: [a}

The “J" and “K" series monorails were developed by Westinghouse
75 Airbrake Company (WABCO) during the period June 1964 - June 1968,
E The first instalfation was at Dutch Wonderland in Lancaster, Pa. In
2 50l August, 1972, the WABCO Monorail Division was acquired by Rohr
- z Industries, Inc., and the Rohr Monorail Systems Division was set up.
G Systems can be designed and installed per customer specification from
® 25 standard modular components. Firm price quotations are available,
| 04 INSTALLATIONS & CONTRACTS: {b]
! = = [« o a oo L] J Series: '
$ 4o 46 6% =6 = oF 3 Attantic City, Nodo o v v oo v e s 2,000 ft (610 m}, 1 train, 1 station
- Z g Lo cw we @ oz o San Antonio, Texas-Hemisfair . . . . 7,200 ft {2194 m), 10 trains, 3 stations
’ PhiladelphiaZoo . .. . ... ...... 5,200 ft {1585 m], 3 trains, 2 stations
DEVELOPMENT STATUS Palisades Park, N.J. .. .......... 2,000 ft (610 m}, 2 trains, 1 station
Lake Geauga, Ohio ... ... ...... 3,000 ft (914 m]), 2 trains, 1 station
Bronx Zoo, New York City . . .. .. 10,000 ft {3048 m), 6 trains, 1 station
Cape May County Airport, N.J. {test track) . ... 1,300 ft {396 m}, 1 train
K Series:
Oklahoma State Fair Grounds . , . . , 6,200 ft (1890 mJ, 3 trains, 1 station
] Ocean City,Md. . ... ... ....... 2,160 ft {658 m), 1 train, 1 station
il Wildwood, N.J. . . ... ..., . ..... 1,200 ft {366 m), 1 train, 1 station
: Dutch Wonderland, Lancaster, Pa, . . . 3,500 ft {1067 m}, 3 trains, 2 stations
- Cape May County Airport, N.J, (test track} .. .. 1,300 ft {369 m), 1 train
I COSTS:
X Data unavailable
- INSTALLATION OR RETROFIT CAPABILITY:
Single Lane Guideway Envelope Width . . . . . MILLTMKY - 767 ft
- {3566/2338 mm) [f]
- Single Lane Guideway Envelope Height . . . .*J" - 10.25/“K" - 8.83 ft
{3124/2692 mm) [f]
Single Lane Guideway Structural Weight . . ... ... ... 110 lbs/ft
{164 kg/m)
F Double Lane Guideway Structural Weight . .. .. .. Data unavailable
Max Grade . . . . ... ... . ... . 6%
Min Vertical Turn Radius . . . . .. ... ... ..... Data unavailable
Min Horizontal Turn Radius . . . . ... .. ...... 50 ft {15.2 m)
2 Construction Process . . .. ... ...... Prefabricated and modular
Staging Capability . . ... ... .. Section of line and complete loops

= T | _ can be operated while others under construction
“J” SERIES AT HEMISFAIR
LIMITATIONS:

= : [nstallations would be limited to areas of lower capacity requirement as
) activity center circulators [e]. Installation of the *'J'" series would be
i limited to mild climates or within environmentally controlled areas [a].
Fixed-block controf and guideway mounted switch fixes headway [e].

ENVIRONMENTAL IMPACT:

: _ CEmissions .. .. L. ... ... No direct polluting emissions [e]
- : . ' S Visual, Single Lane Elevated Guideway _ . . . .. .. [f: approx values]
o ' ~ H, —1.25ft (381 mm), H, — 7.25 t {2210 mm)
® : WI — 2.25 ft {685 mm), W2 — 571 f {1741 mm)
: P] — 1.9 ft (679 mm), F‘2 — 8.2 ft {2500 mm)
Noise . ....... ... ... NCA 60 inside vehicle [b 91]
NCA 60 outside vehicle [b 91]
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ROHR MONORAIL “M’* and “N’* SERIES RAILBUS

CLASSIFICATION: Light Guideway Transit

-

OTHER NAMES: None (formerly WABCO}

DEVELOPER: Rohr Industries, Inc.
Rohr Monorail Systems Division
P.QO. Box 157
Cape May County Airport
Wildwood, New Jersey 08260, U.S.A.
Tel: (609) 522-2418

LICENSEES: None

PATENTS: Data unavailable

DATA REFERENCE CODE: {a 51: except as noted]
“M'* SERIES RAILBUS

SYSTEM DESCRIPTION: PROTOTYPE TEST VEHICLE

The “M” and ““N" Series Railbus systems are medium capacity
{9,000-12,000 psgr/hr) transit systems designed to carry passengers in
small trains of 2 to 4 rubber tired vehicles over exclusive guideways.
Control options range from manual to totally automated. Service can
be point-to-point or collection/distribution as a line hau! or around
loops. The "M’ series is designed for year round climates for a number
of applications; whereas the “N'* series, with its open cars; is designed
for mild climates, as in amusement areas and sight-seeing applications.
N { The technology and physical apparatus is essentially the same for both
\. systems with variations on vehicle body design and performance.

OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE: [a 61: except as noted]

Max Fheoretical One-Way Capacity .. ... . "M - 10,800 to 15,600 psgr/hr (]
“N*" - 9,000 psgr/hr [f]
Max Practical One-Way Capacity . .. .. ... .. .. 0. Data unavailable
Min Theoretical Headway . . . . . ... oot it it e s e e 60 sec
Min Practical Headway ... ... .......... .00 uov... Data unavailable
Awvailability . . .. . . e Scheduled
TypeService . .. ... ... i u i Point-to-point or limited tinear or
. area collection & distribution [e}
TypeNetwork . . ... .. it e e e Linear or toops “N" SERIES RAILBUS AT
Type of Vehicle Routing . .. ..., e e e e Fixed SAN DIEGO WILD ANIMAL PARK

_TravelingUnit ...... e e e e e e "M’ single to 4-vehicle trains
. "N married vehicle pairs

~ . : 19 .47 _I
- OO Com) N ECms)
—é‘"‘w;_"b@ﬂ' ‘ ‘—'ELUJLUJ“ T '—'\\!}\\-yr:' JMMG- WF_ i\yw

-1—28'-4".__"‘ Lo e B -bl l-'T 30 4

“M" SERIES RAILBUS

e
et

AT T T T TR T T T T _TJ |Cml
‘ i 82’ t l“B":‘u
b1

o ~ “N* SERIES RAILBUS
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VEHICLE PERFCRMANCE: {a 71]

Cruise Velocity . . . ..., ......,. YW - 30/"N" - 50 mph {48.2/80.5 km/h)
Max Velocity . . . . ........... “M" - 30/"N" - 50 mph (48.2/80.5 km/h)
MaxGrade . ......... ... ... . .. RN 62%
Service Acceleration . . . ... ... . CMY-4.477NY . 2,93 fifst (1.34/0.89 mfs”)
Service Deceleration , . .., ... ., “M 440N - 4.4 ftfs] (1.3471.34 mfs©)
Max dark .. .............. ML LATIN - 2,2 filsd (0.45/0.67 misS)
Emergency Decel . ......... UM -4.84/°N - 4.84 ftfs” (1.48/1.48 mlszl
Stopping Precision in Station . . . . ., .. ... e v .- M7 38,000 (152.4 mm)
SN . $12in {304.8 mm)
Degradation if Guideway isWet . . . ..., ............ Data unavailable
Degradationforlce &Snow .. ... ........ ... 0.u... Data unavailable
Vehicle Design Capacity . . ... Series Seated Standing

w 30 15

b 30 17

i\ 34 18

"M 26 28

e g 10 55

M 0 12

“N"" - A-Car 72 0

B-Car 78 0]
Energy Consumption . . . . . ... .. vttt e Data unavailable

STATIONS: [a61]

JLIR L2 Cn-line
TypeBoarding . .. ... .. ... e e Level
Ticket or Fare Collection . . . .. .. ... ..., ruunn.. As required
BB CUNLY . . e e e e e e e e e e As required
BoardingCapacity . . . .. . . ... ..., Same as line capacity
Deboarding Capacity . . . ... ... . c.voueenonn. Same as line capacity
MaxWait Time . . . ... s e e e e e Approx 60 sec [e]
Vehicle in Station Dwell Time . . . . . ... ............... 30 sec [e]
Average S1ation Spacing . . . . .. b v e e e e e Data unavailable

INDIVIDUAL SERVICE: [e: except as noted]

Privacy . ... ... . e .. Passengers share vehicles.
Transfers . ... L e e As requived
Stops ... L. L., Train stops at all station with optional “by-pass”
and “hold". [a]
Accommodation . .. .......,.. "M" seated/standing, “N"" seated only {a]
Comfort . ................ “M"" enclosed vehicle, *“N'* open vehicle fa]
SECURTLY & . .t e e e e e As required
Instruction . . ... ... ... Signs and announcements
RELIABILITY & SAFETY: [a 61]
Fail Safe Features ., . ........... Train cannot overturn, derail, run away,
or collide with other trains.
Fail Operational Features . . .. .. .........0.... Emergency generators
Total System Mean Time Before Failure ... ........... Data unavailable
System Restore Time After Failure . . . .. .. .... . .. ... u.... 0.5 hrs
Station Mean Time Before Failure . . . . .. ... ... u..... Pata unavailable
Station Restore Time After Failure . ... ............. Data unavailabte
Vehicle Mean Time Before Failure . . . . . . ... ............. 5000 hrs
Strategy For Removal of Failed Vehicle . .......... . . . Data unavailable
Strategy For Passenger Evacuation of Failed Vehicle . .. .. .. Data unavailable
System Lifetime . . ... .. ... ... .. 20 years
Vehicte Lifetime . .. ... ............... ey . Data unavailable
MAINTENANCE:

Data unavailabte

CARGO CAPABILITY:

Passenger Articles .. ... .. ""M" - passenger articles, hand luggage, wheelchairs
“N" - small lap carried packages only [e]

~Goods Movement . ....._.... Utility car available with “M" series only [a)

PERSONNEL REQUIREMENTS:

Attendants at control facility & maintenance personnel plus drivers for vehicles if
manual .~ - . s : : :
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PHYSICAL DESCRIPTION

VEHICLE:
Overall Length . . .. .. M- 30.33/"NY - 41.0 £t (9245/12497 mm)
OverallWidth . . . ...... M- 8.0/7N" - 11.0 £t (2439/3353 mm)
Overall Height . ... .. M- 10.87/'N'T - 12,75 t {3252/3886 mm)
Empty Weight . . ... “M’" - 18,800/N'" - 19,000 Ibs {8389/8617 kg}
Gross Weight .. . . “M" -29,600/“N"" - 29,800 Ibs (13424/13515 kg)
Passenger Space (Design Load} .. ....... 4 ft* (0.368 m?) seated
2,5 ft* {0.230 m?) standing
DoorwayWidth . ... ............. .. B76in{1219.2 mm)
Doorway Height . . .. .. ............ 100.8 in {2133.6 mm)
SUSPENSION:
Type . . .. ... ... Supported by 2 rubber tired bogies each vehicle
Designboad . ................... 32,000 Ibs {14512 kg}
ObstacleClearance . . . . . . . . ittt ven e e 1.0t (0.3 m)
Lateral Guidance . . . Lateral rubber tired guidewheels, fixed to bogey,

ride on center raised guiderail.

PROPULSION & BRAKING:

Type & No. Motors . . ... DC electric motor, one motor each bogey

MotorPlacement . . . . ... ... ........ One motor each bogey
Motor Rating . . . . . .. .o i i it it et e e ne e e 50 HP
TypeDrive . .. .. i e e e Traction drive
GearRatio ............ ¢, . Data unavailable
TypePower . ... ... .. .. ... uue.n.. 600 vac, single phase
Power Collection .. . .. ............ Guideway conductor rail
Type Service Brakes . . ... Electric dynamic, and airfhydraulic drum
Type Emergency Brakes . ... ............ Mator shaft brake
Emergency Brake Reaction Time .. . .............. 0.5 sec
SWITCHING:

.Type & Emplacement . .. ..... Moveable section of center guiderail
Switch Time (lock-todoek) . .. ... vt v i 8 sec
Speed ThruSwitch . ........ Limited by radius of curvature only
Headway ThruSwitch . . . . . .. ... ............ 60 sec min
GUIDEWAY:

Type . . o e e Running surface with center guidebeam
Materials . .,..... Concrete surface, steel or aluminum guidebeams
RunningSurfaceWidth . ... ........... . 8.0 ft (2438.4 mm)
Single Lane Elevated Guideway:

Max ElevatedSpan . . .. ........... 90 £t {27432 mm}
Overall Cross Section Width ., .. ... .. 1.25 1t (381.0 mm}
Overall Cross Section Height ., .. ... .. 0.917 £t {279.6 mm)
DesignLoad ... ..... e e e e e e e - Data unavailable
Double Lane Elevated Guideway .. .......... Data unavailable
- Guideway Passenger Emergency Egress . ..... ... Data unavailable

Type Elevated Guideway Support Columns ...... Data unavailable

* _CONTROL: [a}
* Range of options available from manual, (with automatic train

separation) to fully automatic; options are Train Detection, Automatic

' Train Separation, Cab Signaling and Overspeed, and Automatic Train
" QOperation. Headway contro! is via fixed block.

“STATIONS: [e}
. Essentially loading platforms.

M’ - At least 120 ft {36.6 m) long
“N" - At least 82 1 (25 m) long )
Particular station design according to customer specification

HILMON § 1HEAGL AR
QukRTUA WET O

“M'"" SERIES VEHICLE

“N" SERIES VEHICLE
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DEVELOPMENT STATUS

DEVELOPMENT HISTORY, PLANS & PROGRESS: [b]

Basic elements of both series (running gear and controls) have been in
operation since 1968. Original development work was carried out by
WABCOQ, during the period May, 1967, to October; 1968.
Demonstration hardware can be seen at Cape May test track.

INSTALLATICNS & CONTRCTS: [b]

“N** Series is located at San Diego Wild Animal Park with 5 miles of
single guideway, 13 trains, and 2 stations,

“M'* Series test track is located at Cape May County Airport, New
Jersey, with 1700 ft (518 m) of single guideway and one prototype
vehicle,

COSTS:
Data unavailable

INSTALLATION OR RETROFIT CAPABILITY: [a]

' — Tw.:w s A x Single Lane Guideway Envelope Width . . . .“M” - 10.0 ft (3048 mm)
v A “N - 13.0 £t (3963 mm)
g see ey L Single Lane Guideway Envelope Height . . . .M - 12,0 ft {3658 mm)
- e L “N* - 13.0 ft {3963 mm)
- ' Single Lane Guideway Structural Weight . . . ... .. Pata unavailable
g = ] Double Lane Guideway Structural Weight . . ... .. Data unavailable
SR T MRS TEEER Max Grade . ... . S e ce e 6%
e vt b o emmomocanea MM Vertical FurnRadius . . ... o Ll Data unavailable
SFEEL GUIDE BEAM EXTRUGED ALUMINUM GUIDE BEAM Min'Horizontal Turn Radius . . . . .. ... ... ... 100 ft (30.5 m)
Construction Process . ...... Center guidebearn of standard lengths
CENTER GUIDEBEAM 40 ft {12.2 m) straight, 20 ft (6.1 m} curved
Staging Capability . .......... Sections could be operated while
others under construction
LIMITATIONS:
On-line stations limit average velocity.
ENVIRONMENTAL IMPACT:
Emissions . ... .........¢... Na direct polluting emissions [e}
Visual, Single Lane Elevated Guideway . . ....... Insufficient data
to make assessment (present guideways at-grade}
Noise ................ e ee e NCA 60 inside vehicle
NCA 60 at 100 ft (30.5m} [b 71}
POINT LOCK | /ACTUATOR . syiren Lock
T4 150° RADIUS ,
/ °

-+ il

~TURNOUT SWITCH FOR “M" SERIES
{"N" Series has slightly different dimensions}

" | switeH Lock

180" RADIUS
ACTUATOR

CROSS OVER SWITCH FOR “M” SERIES
(“N" Series has slightly different dimensions)
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ROHR MONORAIL “P” SERIES MONOTRAIN

' CLASSIFICATION: Light Guideway Transit

OTHER NAMES: None {(Formerly WABCO)

DEVELOPER: Rohr Industries, Inc.
Rohr Monorail Systems Division
P.0. Box 157 ‘
Cape May County Airport
Wildwood, New Jersey 08260, U.S.A,
Tel: (609) 522-2418 ’

LICENSEES: None
PATENTS: Data unavailable
DATA REFERENCE CODE: {a 61: except as noted] : _—

SYSTEM DESCRIPTION:

The “'P” Series Monotrain is totally automated, low-capdcity system for
transporting passengers for short distances in trains of small light
vehicles over an exclusive guideway line or loop in a major activity
center. The system utilizes the same propulsion and suspension system
as the “J” and “K series. Trains are articulated units normally of 3
cars each. A small clearance envelope, todular guid‘ewav sections, and
short station platform length and height are advantageous for
installations within buildings. Drive units are capable of reverse
operation at the same performance. Vehicles are totally enclosed for

4 e
\. operation in an open environment as well.
QARRIEA WALL
TYPICAL -
RIGHT-OF WAY

GUIDEWAY
ipn wpor - MINIMUM =

A" CAR B CAR C"" CAR OPERATING '

30— ? ‘_-10.__J o \___13-_0-‘_ CLEARANCE
L | D _
] | SN
S UL

C_J

& \
C;OR 40",
D
DOOR -
| SPACING —~ OPENING  TRAIN CONFIGURATION
' OPERATIONAL.CHARACTERISTlC_S
SYSTEM PERFORMANCE: 1
Max Theoretical One-Way Capacity . . ... .. --- " 2,100 psgr/hr -
Max Practical One-Way Capacity . . .« .o+ o v - o~ .. 2,00 psgr/hr
. Miin Theoretical Headway o . . « « e« o cms e morees o s 60 sec - : ¥
; .~ Min Practical Headway ......c----=-" C e e .. B0sec
@ UAvailability .o u e e Scheduled 7
S TypeService ... .. veaun e Point-to-point or limited linear or o
: : - area collection & distribution '
. Type Network . . ... L Linear or loops
Type of Vehicle Routing . " .- T Fixed

Traveling Unit -, J.... - . - e ma e 3 car articulated trains




AVERAGE SPEED (km/hr) ‘ VEHICLE PERFORMANCE:
Litii s o e O Cruise Velocity . . .. ............ ... . 12 mph {19.3 km/h}
o \ \ _ =} Max Velocity . . ............ e 15 mph (24.2 km/h)
=3 2 [ Max Grade . ..... ... ... . ... ... .. .. ... ... 2%
) 1&- \‘-[ . : i Service Acceleration . . .. . ... ... . ... 4.4 ft/s* (1.34 m/s?) (
T = R Service Deceleration . . . ..., . .. e 4.4 1t/ (1.34 m/s?)
R\ 2 | _E: MaxJderk . ...... ... ... ... .. ..., 2.2 ft/s> {0.67 m/s?)
oy § ; o 1 Emergency Decel .. ..., .. e e e 4.84 ft/s® (1.48 m/s?)
273 5t Stopping Precision in Station . . . . ... .. .. .. 6 in (152.4 mm)
3 - | b Degradation of Guideway . . ., .. ... co. . % Wet % lce/Snow
S R | @3 Cruise Velocity 16.6 33.3
z §¢ Max Velocity 200 © 333
e | e Loit g Service Accel 16.5 334
15, : |5 Service Decel 16.5 33.4
T | 3 Emergency Decel 8.0 24,2
] \g ) E Stopping Precision 33.3 66.7
" ] £ - Vehicle Design Capacity .............. 6 seated 4-6 standing
z .k Vehicle Crush Capacity ............... . 6 seated 8 standing
- T LA : § Energy Consumption ... ... .. ..., . ... .. . Data unavailable
T (ydw) g33ds 39VHIAVY
STATIONS:
Type o e e On-line
g Type Boarding . ... ... e e e e e e e e Levei
" S = Ticket or Fare Coilection . .. ... .............. As required
= Security . ............. e e e e e e e . . . As required
— 2 Boarding Capacity . ........... e e . 2,160 psgr/hr [e]
P! Deboarding Capacity . ................. 2,160 psgr/hr [e]
'-: Max Wait Time ... ........... e e -Approx 60 sec {e]
) Vehicle in Station Dwell Time . .......... . « . Data unavailable
§ Average Station Spacing . .......... e Data unavailable
—.sE INDIVIDUAL SERVICE: [e] ' ‘
S
- | & Privacy ... ... ... .. ... ... ... Passengers share vehicle.
o Transfers . . ... ... ... .« . . .Asrequired
; z Stops . ........ e e e e e Trains stop at all stations.
% 3t Accommodationr . . . .. .. e Seated and standing
K g Comfort . .. ...... Climate contro! assumed for outdoor operation
Seeurity . ... ... ... L ... e e e As required
Instruction . . .. ............... .Signs and announcements
RELIABILITY & SAFETY:
] s“.j\‘f,';c’;,‘ﬁ,ﬂgﬁﬁs"" Fail Safe Features . . . .Door locks; if power failure, trains stop safely.
Fail Operational Features . . . .. .. Redundant propulsion and brakes
B Total System Mean Time Before Failure . ... ....... 5,000 hrs
_ System Restore Time After Failure . ... ......... . - . 15 min
i g g g Station Mean Time Before Failure . . ... .. ... + v ... 5000hrs
H N ] g Station Restore Time After Failure .. ......... Data unavailable
=] s T oo Vehicle Mean Time Before Faiture . ., . . . e . ‘5,000 hrs
: -»,E’__ i N L %EFE Strategy For Removal of Failed Vehicle . . .. .. .. Data unavailable
B g ) | EfFE Strategy For Passenger Evacuation of Failed Vehicle .. ... ... Data
B8 ol o unavailable
232N SR System Lifetime . ... ......... ... .. ........ 20 years
£ =11 £fEa Vehicle Lifetime .. ............. ....... Data unavailable
b i} . { _gl; : . . R -
£ 5NE 3l 3 MAINTENANCE:
o 7] SR @ ’
B Se Data unavailable
-“F {8 | > T
33 2|2 - CARGO CAPABILITY: {a] _ :
i Jg o - Passenger Articles™ . .. ... e Small packages and optional ‘
WENG E e : ' , luggage racks - '
: E__g Goods Movement . . ......... e v+ . .. .Notprovided
S ofg :
. AR 1 PERSONNEL REQUIREMENTS: [e]
z = “ap/epdiyen/sdu) uosiay
| NOILYZITILA T1DIHIA o Attendant at control; control and maintenance personnel
LEA TRANSIT COMPENDIUM — L.GT, Vol. Il No. 3, 1975




PHYSICAL DESCRIPTION
TRAIN: [a 71] (See dwg. for car dimension)

Overall Length . . . .. . ... ... ... 40 £t {12192 mm)
Overall Width . . .. .. .. ... .. . ... 5 £t (1524 mm)
Overall Height . ............ e . ... 7.6t (2286 mm)
Empty Weight . . . .. ..o v e nn-- 7,200 |bs {3265.5 kg) i on amsicus o
Gross Weight « . oo v ee e 13,800 Ibs (6258.5 k) e N aanse
Passenger Space (Design Load} . . ....... 4.0 £t (0.37 m?) seated _.~¥alCA"
2.5 ft2 {0.23 m?} standing
Doorway Width . . . .. .............. 48.0in (1219.2 mm)
Doorway Height . ... ............... 78.0in {1981.2 mm)
StepHeight . .. ... ..... ... . .....- [ Level
SUSPENSION: [a 71] - T
Type . ... - .. Supported by 4 pneumatic tires per articulated bogey, F- e
T one bogey per joint, air-bag springs TRAIN MECHANIZATION
Design Load . .. ... ... ... ... ... Data unavailable
Obstacle Clearance . . . . ... .vvevenn .. 1.0 ft (0.304 m)
Lateral Guidance . . . ... ... 4 |ateral pneumatic tired guidewheels
constrained to follow center raised guidebeam ) 'mWER CABLE
PROPULSION & BRAKING: [a 71] : AT |
Type & No. Motors . . . 4 continuous duty cycle de electric motors, rno;.;.ev R
traction drive R \%

MotorPlacement . . ... ... .. ... .. One each per bogey o Cumrent ‘
MOTOr Rating . . . o v v v e it e e e e e e en e 25 HP : T : ;
Type Drive . ... ..... e e e e e Traction drive : CONDUCTOR |
GearRatic . ... .00 itenner e Data unavailable USHAPED N
Type Power . . . ... Single phase ac power with on-board rectification SHEATH { |
Power Collection . ... .. Rails on guideway and collector on lead car T
Type Service Brakes . . . ... e Dynamic plus drum brakes .
Type Emergency Brakes ... ...... Electromechanical shaft brake 1
Emergency Brake Reaction Time (i.e., time period from first sensing a ot

failure to reaching full rated braking) ... ... Data unavaitable

SWITCHING: [a 71]

Type & Emplacement . .Two moveable guidebeams actuated by choice
of pneumatic, hydraulic, or electric e e : i
Switch Time {lock-to-lock) .. ....... e e e e 9 sec POWER TRANSFER -

Speed Thru Switch . . .. ... .. Line speed straight - approx 5 mph
{8 km/tr) curved ‘ .
Headway ThruSwitch . . .. .. ................ 60 secmin [ S -
GUIDEWAY: [a 71]
Type . - o v o e e e Running surface with center guidebeam
Materials . ....... Concrete surface - steel or aluminum guidebeam N
RunningSurfaceWidth . ... ... ....... . ... 504 {1524 mm) :
Single Lane Elevated Guideway: .
"Max ElevatedSpan . .., .. ..... ... Assumed to be at-grade
- Qveralt Cross Section Width . . . 8 in (203 mm} guidebeam only A : r
Overall Cross Section Height . .4.75 in (121 mm) guidebeam only L
Design Load ... ... e e e e e e e e Data unavailable
. Double Lane Elevated Guideway: . . .......... Data unavailable STANDARD SWITCH LAYOUT
- ‘Guideway Passenger Emergency Egress . . ... . ... Data unavailable B
Type Elevated Guideway Support Columns . . .. .. Data unavailable
CONTROL: [a] _
Automatic train operation is standard on a “P"’ series. Headway control EXTRUDED ]
is by fixed-block system. Control. options are Train Detection, ALUMINUM ~]
Automatic Train Separation, Cab Signaling and Overspeed. ' _ GUIDE BEAM
: STATIONS: [a] MASONRY ___.L-—-" .
Minimum platform length ~ — 30 ft (9.14 m) for standard 3 car train ANCHOR &\
Platform Height — 6in {162 mm} . ' o -
Clearance Height Required — 8.5t {259 m) - o -

Clearance Width Required —7 ft {213 m). .. GUIDEBREAM CROSS SECTION
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DEVELOPMENT STATUS

MEGR

INSTL

OPNL

DEVELOPMENT HISTORY, PLANS & PROGRESS;
Development history unavailable

INSTALLATIONS & CONTRACTS:

Houston Airport: 1 mi (1.6 km) of single guideway 6 trains of 3 cars
each, and 8 stations, Installed in October, 1972

COSTS:

Data unavailable

INSTALLATION OR RETROFIT CAPABILITY: [a: except as noted]

Single Lane Guideway Envelope Width . . . . . . 7.0 ft (2133.6 mm)
Single Lane Guideway Envelope Height . .. ... 8.5 ft {2590.8 mm)
Single Lane Guideway Structural Weight . . ... ... Data unavailable
Double Lane Guideway Structural Weight . . , . . . . Data unavailable
Max Grade .. ... ... ... ..., 2%
Min Vertical Turn Radius . . ... .. ......... 14.5 ft (4.42 m)
Min Horizontal Turn Radius . .. ....... « « « . . Data unavailable
Construction Process . . . . . Prefabricated and modular components,

pour-in-place running surface
Staging Capability .. .. . Line and loop sections could be operated as

others under construction [e]

LIMITATIONS: [e]

Installations are [imited to fow capacity short-trip requirements as
activity center circulators.

Fixed-block headway control and guideway mounted switch fixes
headway. :

System must slow to appox 5 mph for 14.5 ft radius turns,

ENVIRONMENTAL IMPACT:

Emissions . .. ............. No direct polluting emissions {e]
Visual ... ..., . ....... tnsufficient data to make assessment

Present guideways are at-grade [e]
Noise . ... NCA 60 curve applies both inside and outside vehicle [b)

LEA TRANSIT COMPENDIUM — LGT, Vol. 1l No. 3, 1975
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“Max Theoretical One-Way Capacity ... ........

81

StaRRcar {Self-Transit Rail and Road Car)

CLASSIFICATION: Light Guideway Transit®
OTHER NAMES: StaRRbus

DEVELOPER: Alden Seif-Transit Systems Corporation
64 Sumner Street

Milford, Massachusetts 01757

US.A. ‘

Tel: (617) 478-0500

LICEMNSEES: {For car mechanical components - nonexclusive)
The Boeing Company

P.O. Box 3899

Seattle, Washington 98124

Tel: {206) 773-3360

PATENTS: U.S.A. Patent Nos: 3,225,704, 3,254,608; 3,363,584,
3,632,060; 3,643,601, 3,263,625; 3,661,093,
3,675,584; 3,681,587, 3,771,119

DATA REFERENCE CODE: [a: except as noted]

SYSTEM DESCRIPTION:

‘StaRRcar is a collection/distribution system for transporting both
people and goods in an area, along a line, or around a loop. The system
is totally automated, operating rubber-tired electrically propelled
vehicles over exclusive guideways between off-line stations. Service is
on-demand and vehicles travel non-stop between origin and destination
stations. A unique active steering mechanism is employed which steers
the vehicle along either the left or right dependent upon the desired
path. This steering mechanism is proposed to be adapted to
conventional automotive vehicles thereby, making them dual-mode,

Passengers entering the station, pass through an automated
ticketingffare colleétion machine and go directly to the loading
platform, as directed by computer controlled graphics and displays. in

the event no vehicle is waiting a ““call” button is pushed to summon a

vehicle. An “open” button on the car opens the vehicle. Once the

- -passenger is aboard the vehicle he selects the destination on a push
- button panel.

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE: {a 21]
12,000 psgr/hr

{10 psgr veh}

- Max Practical One-Way Capacity . ... ...« ... ... 9,600 psgr/hr
Min Theoretical Headway . . . . .. . v v v v i v i a v n s o 3 sec
Min Practical Headway . . . . . . . . oo v i v i e v o 3.6 sec
CAVAHEBIlITY . .. e e e "...On-demand, 24 hrs/day
Type Service . . ...... ", . Limited area coliection and distribution

TypeNetwork .. ............. Linear, loop or area networks

“Type of Vehicle Routing .. .. .......... . . - -Variable routes
............ i v -+ i ... Single vehicles

Traveling Unit

*PUBLISHER'S NOTE:

SteRRcar has been classified as LGT because the system herein reported offers 10 '

or 20 passenger vehicles suggesling shared rides. The develaper proposes

- d4-passenger vehicles as well which would classify such a system as PRT,

TEST TRACK AND VEHICLE

Small Vehicles Qrigin-To-Destination

& my

Fully Automated

Exclusive Guideway

N

SYSTEM CHARACTERISTICS

DUAL MODE VERSION
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AVERAGE SPEED (kin/hr) VEHICLE PERFORMANCE: [a 51]
YT WA . B T Cruise Velocity . . ... ... ... . ... ...... 30 mph (48 km/h)
2] \ ‘ L5 et Max Velocity . ......... ... ... ... .... Data unavailable
1 U E = Max Grade .. ... . ... .. . . ..., 10%
- 1z Wl . . Service Acceleration . . . ... ... ........ 3.2 ft/s? (0.98 m/s?) {

- 1 s =1 Service Deceleration . . ., . .......... .. 3.2 ft/s® (0.98 m/s?)

£ 1 I\ 8 | _E: Max Jerk .. ....... ... ... .. ... 3.2 ft/s® (0.98 m/s?)

;_H & ! F 2 : Emergency Decel . . . ... .. ... 9.7 ft/s% {2.9 m/s?)
e g ] ‘n | © E Stopping Precision inStation . . ... .. ........ 43 in {+76 mm)

< ] Y 5 £ Degradation if Guideway isWet . . ... ......... No degradation
A \ > Degradation for fce & snow . . ... .. Ice and snow would be melted

5 ] " o Vehicle Design Capacity . ....... 6 or-10 seated 4 or 10 standing
= E \\2\\ o ‘5 ; *SE § Vehicle Crush Capacity . .. ... ... 6 or 10 seated 6 or 13 standing

e A o3 Energy Consumption . .. 2 -3 kwh/veh-mi (1.24 - 1.86 kwh/veh-km)

] } < &
] \f\ - ; ) STATIONS:
i § i ; TV . o e e e e e e Off-line
= j T Tr—— 5 0 TypeBoarding . . ... .. .. ... .. . Level
£ {ydw) g334s IOVHIAY = Ticket or Fare Collection ... ... .. Automatic ticket/fare machines
1 Security ... .. ... .. .... Closed circuit TV; possibly attendants
Boarding Capacity . . . ... ........ Approx 2,400 psgr/hr/berth
5 Deboarding Capacity .. .......... Approx 2,400 psgr/hr/berth
. g = Max Wait Time . .. ... .... Dependent upon system configuration
Vehicle in Station Dwell Time . . ............... 15 - 25 sec
| = Average Station Spacing . ... ... 0.1-0.95mi {0.152 - 1.520 km)
- 4
_— -gE INDIVIDUAL SERVICE: [a 21]

2 o Privacy . . ... ... ....... .., Passengers share compartments.
- ;:_: Transfers .. ... ... .. Not required
@ e StOps . .. e Non stop
) ?é- _'%.‘i Accommedation . . ... ... ... . Seated and standing

g &4 Comfort . .. ... ... . . ... .. . ... Air conditioned (

< u Security . . ... ..... TV, alarm button, possibly station attendant
L 2 fnstruction . . ... ... .. Active and passive station and car displays

3 Sé
” o RELIABILITY & SAFETY: [a 21]
- Fail Safe Features . ........... Passenger’s safety is insured at:
- N - — unexpected stop or overspeed of car

o £ ) i § — computer and wayside hardware failures

: SHAOH/SYIONISSYd Fail Operational Features . . ... ....... Depends on requirements

™ ALIDYAVD 3NN Total System Mean Time Before Failure ... ...., Data unavailable

' System Restore Time After Failure . .. ... ......... 2-5min

N Station Mean Time Before Faiture )
Station Restore Time After Failure -« -« -+ - .. Data unavailable

3 g Vehicle Mean Time Before Failure

L 2 ? Strategy For Removal of Failed Vehicle . ....... Pushing by other

END b vehicle or special removal vehicle
- £ g Nk 35__ 53 Strategy For Passenger Evacuation of Failed Vehicle . ..........
: g gg 3 _ EI°E Evacuated as failed vehicle is removed
4 53T ol o System Lifetime .. .................... Data unavailable

2 Ein 3.2 Vehicle Lifetime . . ... ................. Data unavaitable
— = £ 24ia
i3 ) >"?h & . w§.:. =
JENE % X "8t §  __ MAINTENANCE:

% E' - ates 5 53 §  Maintenance facility includes outside parking of reserve vehicles,
[ o a5y «gE r Eg gﬁ automatic vehicle checkout and washing, and a separate repair and
] § g g og ge Qe  overhaul building. .

g & of 5 §488 (
TR HERY ££  CARGO CAPABILITY:

E*‘E HE, lg 0 0 Passenger Articles ., . ......... " . . Baggage racks, small packages,
e T 4 a gopg . : wheelchairs [e]
] -1H/elo1yea /sdizd uosiey dCqCq Goods Movement . . .. ... Passenger cab removed from chassis and
. NOILYZILA 31DIHIA FNOT replaced with freight container
LEA TRANSIT COMPENDIUM — LGT, Vol. Il No. 3, 1975




PERSONNEL REQUIREMENTS:

Typical System of 100 vehicles, 6 stations and 8 mi {12.9 km) of
one-way guideway

No. of Operators/Vehicle . .. . .. . .. ... ... ... ..... None
No. of Attendants/Station . . . ... ......... 1 recommended
No. of Central Control Attendants . ... ............ 2/8 hrs
No. of Maintenance Personnel . . ... .............. ... B
EngineeringStaff . . . .. . .. ... . ... .. .. 3

PHYSICAL DESCRIPTION
VEHICLE: [a 51] '

Overall Length . .. ........ e e e e 12,6 ft (3810 mm) 10 psgr
' 14.1 £t {4298 mm) 20 psgr

Overall Width . . ............ 6.7 ft {2042 mm) 10 or 20 psgr
Overafl Height . . ... ........ 9.0 ft {2743 mm) 10 or 20 psgr
GrogsWeight . .. ... ... _...... 7,518 Ibs (3410.1 kg) 10 psgr
9,971 Ibs {45622.8 kg) 20 psgr

Empty Weight . . ... ... ....... 6,108 Ibs (2770.5 kg) 10 psgr
6,371 Ibs (3162,0 kg) 20 psgr

Doorway Width . ... .................. 36in (914 mm}
Doorway Height . ... ... ....... 60-84in (1524 - 2134 mm)
StepHeight . . . . .. .. . Level

SUSPENSION: [a 51]

Type . . . .. .. .. Automotive - 4 pneumatic rubber tires, coil spings
_ and air bags

Design Load .. ........ 4,500 Ibs {2041.2 kg)/front suspension
R 6,200 lbs (2812.3 ka)/rear suspension
Lateral Guidance . . ... ..... Lateral guidewheels sense left or right

sidewatls and actively steer support wheels. -

PROPULSION & BRAKING: {a 51)]
Type & No. Motors . . . Asynchronous rotary electric traction motor

Motor Placement . . .. ... ... ............. Ahoard vehicle

Motor Rating . . .. .. 100 or 125 HP, 74.6 or 93.2 kw at 3,600 rpm

TypeDrive .. ... ............ .. « » Hydrostatic transmission

GearRatio . ................ e e e e e e Variable

TypePower . .. ... ... ... . ... ... 208 to 575 vac 3¢

Power Collection . . . .. ... .. Two power collectors/vehicle engage

‘power rails, on each side of guideway

.Type ServiceBrakes . . ... ... .. ..._...... Hydraulic drive unit
Type Emergency Brakes . ...... Disk brakes with feedback control

Emergency Brake Reaction Time . ........... Data unavailable

SWITCHING: [b51]

Type & Emplacement . . ... h e e Active steering right or left aboard vehicle
Switch Time {locktadock) .. ., - . .. .. .. e, 0.2 sec
Speed ThruSwitch . . . .. ... . . i, 30 mph (48 km/h} max
Headway ThruSwitch . . . . . ... ... .. i, 3 sec min

GUIDEWAY: [a Bi]

Type . . ... T U-shaped roadway with traction surface
Materials . ... ...... ¢ ¢ nmnena. Steel and/or reinforced concrete
~RunningSurfaceWith . . .. ... ... ... ... v 7.8 £ {2377 mm)
Single Lane Elevated Guideway:
MaxElevated Span . .« v v v v v v v v u s Typically 70 ft {21336 mm)
Overall Cross SectionWidth . . . .......... Approx 9 ft (2743 mm)
Qveralt Cross Section Height . . .. ... ...... Approx 2 ft (610 mm)
DesignLoad . ... ..: i v et nnnnincnnsan Data unavallable
Doubte Lane Elevated Guideway:
Max EfevatedSpan . . ....... e Typically 70 #t (21336 mm) -
-Overall Crass SectionWidth . . ... ....... Approx 20 ft (6096 mm)
Overall Cross Section Height ... ....... *. .. Approx 2 ft {610 mm)
Designload - ... ..... . .0 uuoan e e e Data unavailable
Guideway Passenger Emergency Egress . . . . . e e e e ea e Not provided

Type Elevated Guideway Suppert Columns . . ... ... ... Steel box column

TYPICAL 10-PASSENGER
VEHICLE

GRATING
N\

-— STEEL BOX COL.

' ~ MASONRY
R/C PEDESTAL
| / .[ GRADE
~ RIC FOOTING
]

L 4

TYPICAL ELEVATED
GUIDEWAY STRUCTURE

_-la

[*'

= TN

SIMPLE SIDING MULTIPLE SIDING

—— N/ —NZ \N S

- MULTIPLE SIDING BIDIRECTIONAL

TURNAROUND
REPRESENTATIVE

" STATION LAYOUTS
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100 7 CONTROL: [a 51]
v Totally automated hierarch; headway is controlled via synchronous
} w 75 point-follower. Central computer switches and keeps vehicles in
= assigned slots by transmitting commands via wayside inductive loop
. 2 s0- Morgantown antennas. On-board transmitter sends vehicle status and position data
2 Demonstration  non command via wayside inductive loops. Independent fixed-block
: coflision avoidance system activates emergency brakes of vehicle should
& 254 headway fall outside set tolerance.
0 STATIONS:
A e E._ gz g g}__; . Variety of station designs offered:
- S w9 Fo 22 5o u L g Simple siding
! © @6 0£o .k 00 O - Multiple siding
¢ : . Multiple siding with turnaround
DEVELGPMENT STATUS Bidirectional Multiple siding with turnaround

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The system was originally conceived as dual-mode in 1962. The controt
system was demonstrated via 1/24th scale model in 1968, Prototype
test facility was completed at Alden facility in 1970 totally funded by
stockholder investment {$1.5 million). The Morgantown vehicle is
essentially the Alden design (i.e., steering, propulsion, power collector}
under subcontract to the Boeing Company. The Morgantown control
system also embodies control philosophies similar to the Alden System.

[e]

INSTALLATIONS & CONTRACTS:

Test tract at Alden Facility in Bedford, Massachusetts, 500 ft {152 m}
is an at-grade single guideway foop with two stations and two prototype
vehicles.
" Proposal — Kennedy International Airport, New York
Proposal — Morgantown, West Virginia Demonstration
Proposal — Transpo '72 Demonstration

Proposal — Ontario Demonstration at CNE

Proposal — Toronto Zoo

COSTS:
Capital . ...... $3-10 million/one-way mi dependent upon number
% of vehicles and size and number of stations
. Op?ratlonal } ...... Typically, 20 cents/veh-mi {12 cents/veh-km)
= Maintenance .
) INSTALLATION OR RETROFIT CAPABILITY:
Single Lane Guideway Envelope Width . .. ... ..... Approx 9 ft (2743 mm)
= Single Lane Guideway Envelope Height . . . .. .. ... Approx 12 ft (3658 mm)
Single Lane Guideway Structural Weight . .. .. .. ... 350 Ibs/ft {521 kg/m}
- Double Lane Guideway Structural Weight . .. ... .. 675 Ibs/ft (1,004 kg/m)
Max Grade . . . . . . . . i it i it e e e e e e 10%
) Min Vertical Turn Radius . . . .. . ..o oot o n Depends on comfort limits
PROTOTYPE VEHICLE CHASSIS UNIT Min Horizontal Turn Radius . . .. . ... ..o v v v Typically 30 ft (9.1 m}
L ’ . : . Construction Process . . .. .. ... Prefabricated guideway is assembled on-site,
WT . _ Staging Capability . ... ....... Sections can be built and operated as others

constructed, Stations and vehicles can be added at will.

. . l_.INIITATIONS:

il o ) Snow and ice removal must be incorporated If climatic conditioni require [bl.
Allowanee of standees limits service accel/dece] to approx 4.4 ftfs“ {1.34 m/s“)

" [e]. Fixed-block collision avoidance system fixes min headway [e].

ENVIRONMENTAL IMPACT: ]
Emissions . . .. v v i vt i it et m e e No direct polluting emission {e]

Visual, Single Lane Elevated Guideway . . . . . . . . ... oo onn 7]
H1 — 2 ft (610 mm}, H2 - 10 ft (3048 mm)

- WI — 89 ft {2713 mm), W, — 8.9 ft (2713 mm} .
o . ) P1 - 7.7 f1.{2347 mm]), F’2 --.12,6 ft {3840 mm)

Moise . .......00000cunn. Wiil depend upon specific requirements [bl
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TRANSURBAN

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

Krauss-Maffei AG
Transport System Division
D -8000 Miinchen 50
Krauss-Maffei-Strasse 2
West Germany

Tel: 089/8 89 91

Telex: 06/23163

DEVELOPER:

LICENSEES: Data unavailable

PATENTS: Data unavailable

DATA REFERENCE CODE: [a: except as noted]

SYSTEM DESCRIPTION:

The Krauss-Maffei Transurban is a Light Guideway Transit system with
full automatic operation of individual vehicles or trains of vehicles
magnetically suspended above the guideway and propelled electrically.
The cantrol system permits headways of 30 to 60 seconds. At peak
periods trains of vehicles might move on the same route, where during
low periods single or double vehicles operate. Special freight vehicles
for the transport of goods during low periods are available. In less
densely populated areas the trains are automatically decoupled and,
going back to town, are recoupled into trains. The electronic control
system was developed by Standard Elektrik Lorenz A.G.

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . .. ... .. ... 20,000 psgr/hr
Max Practical One-Way Capacity ... ... ..... 16,000 psgr/hr [f]
Min Theoretical Headway . . .. .. ...« 30 sec
Min Practical Headway . . . . . .« v i v i v v i v v 36 sec [f]
Availabifity . .. .. ... Normally on fixed schedules {e]

- TypeService . ... ... Limited area point-to-point and/or
: . ' collection and distribution
TypeMNetwork ... ........ Complex network possible, normally
o _ line-haul or foop [e]
Type of Vehicle Routing . ... ......... e e e e e e Variable

- TravelingUnit . ......... e Single vehicles ot trains

' VEHICLE PERFORMANCE:

Cruise Velocity . . . . .o oer ... 10.6 - 31.1 mph {17 - 50 km/h)

‘Max Velocity . : ........ . ... 49.7 - 74.5 mph {80 - 120 km/h)
MaxGrade . .. ... e e 10- 15%
“Service Acceleration . . ... .. ... e 4,92 ft/s® (1.5 m/s?)
Service Deceleration . . . .. .. ... ..o, 4.92 ft/s? (1.6 m/s?)
Max Jerk .o it i et e e 2.62 ft/s® (0.8 m/s*)
Emergency Decel . ......... e 9.84 ft/s? (3.0 m/s?)
Stopping Precision in Station . .. . . . ... ... ...Dataunavailable
“Degradation if Guideway isWet ... .. e e e Same as clear
Degradation for lce & Snow . .. .. .. ... .. . . .Same as_clear for

up 10 2/3 in (16:94 mm) ice formation

Vehicle Design Capacity ............. 14 seated 16 standing

_ Vehicles with 6 to 30 seats are possible

LEA TRANSIT COMPENDIUM — LGT, Vol. 1l No. 3, 1975
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STATIONS:

. Type . . .. ... L. On-line and off-line at, below or above-grade
e Type Boarding . .. ... ... ... ... . Level
i Ticket or Fare Collection . . ... ... Any type of fare-paying system

i . Security . . ... ... Voice communication between operating control (
. 4 g center and individuat vehicles or all the vehicles in a specific

EE . E: guideway section is possible as well as between the operating
. N @ 2 control center and the stations.

Z 7 G BoardingCapacity .. .. ... ........... 2,500 psgr/hr/berth
-2 xt Deboarding Capacity . . .............. 2,500 psgr/hr/berth
% . ;’g MaxWaitTime . ... ................ Normally 30 to 60 sec
E ] 0 Vehicle in Station Dwell Time .., . ... ..., .. cee 15 sec
rE £ —:E § Average Station Spacing . ............... 0.37 mi {0.6 km)
P | % ! 4 INDIVIDUAL SERVICE:

1 1\ Eeend z Privacy . .. .. ... . e .. Passengers share vehicies.
] \ £ 1 E Transfers . . .. e e Generally not necessary
1 -2 SOPS ... Yes, but limited if off-line stations
AR (LAAR AL AL I Accommodation . . ... ..., ... .. Seated and standing

d {udw) 33dS IOVHIAY Comfort . .. ... .............. Heating and air conditicning
r Securlty . . ... ... ... .. ..... Central voice communications

instruction ......,. . » « Signs indicating where vehicles for various
2 § routes stop
— :\ E RELIABILITY & SAFETY:
= Fail Safe Features . ...... The on-board automatic vehicle control
5 unit operates on batteries in case of power failure. Also
=} -5~ emergency brakes and cabin doors stay operational in case of
' s power failure.

‘ w Fail Operational Features . . ... ... The control and communication

P [ g system is not affected by local breakdowns.
. g Total Systern Mean Time Before Failure

% pry System Restore Time After Failure . ' (
LB b Station Mean Time Before Failure
ca) 2 Station Restore Time After Failure % . .... Data unavailable

7 o -6 Vehicle Mean Time Before Failure
N 2 Strategy For Removal of Failed Vehicle
(’%&1 B\ N \‘\Q\"‘;\i\ = System Lifetime
L. RN
T L AN \ , N MAINTENANCE:
- § H ! . By using electromagnets for suspension and guidance functions and .
5“_1‘32’;3;;339;:?'3“ LIM for propulsion, wear is reduced substantialty.

k CARGO CAPABILITY:

) Passenger Articles . . .......... Smal! packages & hand luggage,
- g g g chitd carts and wheelchairs [b]
2 . g 5 Good Movement . ... ... ........... Special freight vehicles

E F ,=:§;: -PERSONNEL REQUIREMENTS: [e]

F g, . EFE Vehicles do not require drivers, Personnel are required only for

B E gg g supervision at the central control facility, for maintenance, and possibly :

3 s .5 as station attendants.

3 15 i .

‘E; :F ) QE E PHYSICAL DESCRIPTION

b= af o
z J= Sleg VEHICLE:

-WE as T OverallLength . .................... 24.61 ft (7500 mm)
'E o 2! @ OverallWidth . . ... ................. 6.56 ft (2000 mm)
~E 3E a e OverallHeight . . ................... 10.5 ft {3200 mm)

> 50 saf o Empty Weight . . .. .. i 19,800 1bs {9000 kg) {

4 Z GrossWeight .. .. ................ 25,300 ibs {11500 kg) '
'—.3 ) z *"E Passenger Space {Design Load) . ... ... e+ s« .. .Dataunavailable

NN %t o Doorway Width .. ... . 39.37 in (1000 mm}

' B yjerdienssdul uosieq - . " ‘Doorway Height ............. e Data unavailable
q NOILYZITILN ITIIHIA Step Height . . ... ...... e e e e e e e w4 - .-+ Level




SUSPENSION:

........ Suspended by attractive electromagnets attached to
the bottom of vehicles. Electromagnetic field regulated by an
active electronic control system, Air gap 0.4 to 0.6 in {16-25 mm}
Design Load . ... ... ... . ..., .. ...... Data unavailable
Lateral Guidance

PROPULSION & BRAKING:

Type & No. Motors
Motor Placement
Motor Rating .

I T T T T .

.............. One linear induction motor
S e e e Mounted horizontally beneath vehicles
402.3 HP, 300 kw

TypeDrive . ... ....... ... ........ Linear induction motor
Gear Ratio . .. . ... . ... ... .., Not applicable
TypePower . . ... .. ........ 600 vde, on-board vehicle inverter

Power Collection Brush contacts mounted on frame of
vehicle and power rails on guideway
Linear induction motor, dynamic

regenerative
Type Emergency Brakes .., ... Additlonal mechanical friction brakes
Emergency Brake Reaction Time {i.e., time period from first sensing a

failure to reaching full rated braking} ... ... Data unavailable

Type Service Brakes

SWITCHING:

Type & Emplacement Electronmagnetic switching
{without moving parts} by selection of the proper air gap sensor
on the vehicle, mechanical back up for safety

Switch Time {lock-to-loek) . ... . ........... Data unavailable

Speed ThruSwitch . . ............. 30 mph {48 km/h) max

Headway ThruSwitch . . .. ... ... ......... Data unavailable

GUIDEWAY:
TYPE & o e e e e e Above, at, or below-grade
Materials .. ...... Reinforced concrete or steel with armature rail

Running Surface Width . . . ... ...........
Single Lane Elevated Guideway: (beam only)
Max Elevated Span
Overall Cross Section Width

2.46 ft (750 mm)

115 t {35000 mm}
........... 4.8 Tt (1464 mm)
Overall Cross Section Height 3.61-4.92 £t (1100-1500 mm)
Designload .. ................... Data unavailable
Guideway Passenger Emergency Egress . . ... . e e Safety path
between double tracks
...... Concrete or steel

- Type E!evated_ Guideway Support Columns

- CONTROL:

Fully automatic control is hierarchically organized. A central operation
control unit controls the overal and network operation. Lower level
remote control units exercise immediate control functions for vehicle
‘movements within individual sections.

The velocity, train management, and routing control is the same as used

on some present German railways and ‘was developed by Standard '

' Elektrlk Lorenz. _

STATIONS:-

Platforms can be on one or both sides of the vehicles. Length and width
depends -on capacity requirements. Station may be off-line and at a
_different level. Statlons are prowded w1th air -conditioning and TV
i monltorlng :

—

-
VIHICLE

POWER COLLECTON

a7

ATATION

LIVEAR ARICTION
MOTOA

Jrrsmae WEACTION RAIL

% POWER COLLECTOR

L

VEHiCLE/GUIDEWAY

CROSS SECTION

. BHID FADE

EN

ANILIARY
MAGHET KON
BHITCHING

VEHICLE CROSS SECTION

SIDE VIEW

s

ELEVATED DOUBLE GUIDEWAY

INHANDY FORM
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DEVELOPMENT STATUS

PROTOTYPE VEHICLE

MFGR

INSTL

OPNL

DEVELOPMENT HISTORY, PLANS & PROGRESS:

A full-scale test vehicle had been under test on a 600 ft {185 m) track
in Munich since February, 1973, and had been extended to 3,281 ft
{1000 m}. A contract had been received from the Province of Ontario,
Canada, for installation of a demonstration system at the Canadian
National Exhibition {C.N.E.) grounds in Toronto. The provincial
government had exclusive rights for the sale of the system in Canada.
Expectations by the Ontario provincial government were that
installations resulting from the Canadian demonstration would run as
high as $5.8 hillion [e].

This contract was terminated with mutual consent in 1974 due to a
shift in transportation policies in Germany, developer is now
cooperating with Messerschmitt-Boelkous Blohm {MBB), Germany, in
the development of a high-speed long distance transportation system
using the magnetic levitation technology of TRANSRAPID.

INSTALLATIONS & CONTRACTS:

The first installation for $16 million was under construction at the
Toronto, Canada C,N.E, to include 2.5 mi (4 km) loop of guideway, 15
vehicles, and 4-off line stations. System was to be operational in the
summer of 1975,

A revenue system with a 2.5 and 21 mile network has been studied for
Heidelberg, Germany. [b]

COSTS:

Capital .. .............. $7 million/mi {$4.356 million/km)
of double guideway including stations and other facilities
(Estimates for the 56 mile system in Tornoto} without vehicles.
$92,500 per vehicle {1974)

Operational . . . .., . ... ..... ..., ... 1 cent/psgr-mi -

Maintenance {0.62 cents/psgr-km) [b)

INSTALLATION OR RETROFIT CAPABILITY:

Singfe Lane Guideway Envelope Width . ..., .. .. 8.5 ft (25690 mm}
Single Lane Guideway Enveiope Height . . ... ... 16 ft {4880 mm)}
Single Lane Guideway Structural Weight (for single beam only) . . . . .
1,005 lbs/ft 1500 kg/m)

Double Lane Guideway Structural Weight {for double beam only) . . .
2,010 ths/ft (3000 kg/m)

Max Grade . ... ... 10 {-16}%
-Min Vertical Turn Radius . . . .. ............ Data unavailable
Min Hortzontal Turn Radius . .. . ... ....... 98.4 ft (30 m) at
12 mph {19.3 km/h}

Construction Process . . .. . . e e Prefabricated guideway beams

. Staging Capability .. ........... Sections could be installed and

operated while athers are under construction. [e]

LIMITATIONS: [e]

Permittance of standees limits acceleration/deceleration to approxi-
mately 4.6 ft/s® (1.37 m/s?).

Minimum headway of 30 sec limits single one-way line capacity to
3,600 psar/hr for single vehicles; therefore, trains of up to 6 vehicles are -

_-required to achieve capacity of 20,000 psgr/hr.

- ENVIRONMENTAL IMPACT:

H, — 542 ft (1650 mm), H, — 16.02 ft (4580 mm)
W, — 4.8 ft (1460 mm), W, — 7.22 ft (2200 mm)
P, = 6.3 {1920 mm), P, — 14.6 t (4450 mr)

NOisE . iv v Data unavailable, expected to be low

because of magnetic levitation [e].
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TRIDIM AEROTRAIN

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None -

DEVELOPER: Bertin & Cie
B.P. 3
78370 Plaisir
France
Tel: 462-25-00

LICENSEES: Data unavailable
PATENTS: Data.unavailable
DATA REFERENCE CODE: [a41]

SYSTEM BESCRIPTION:

The TRIDIM Adrotrain system is designed to operate in urban areas,
adjoining suburbs, or at airports where the distance between stations
ranges from a few kilometers down to several hundred meters.

The system consists of small, seif-powered, air cushion-suspended
vehicles which move on a light-wetght, overhead track, which can be
mounted on a viaduct. Vehicle capacity can very between 4 and 100
according to requirements. Propuision is provided by a proprietary rack
and pinion system, by rubber-tired traction wheels acting on the center
guidance rail, or be linear induction motor, according to customer
requirements.

The system can be designed for peak traffic demands of up to 20,000
psgr/hr in each direction.

The TRIDIM vehicle is of modular design and has four identical
modules, each accommodating 13 passengers, 9 seated and 4 standing.
Each module has one door. The propulsion system is independent from
the lifting system. Two vehicles can be coupled and operate as a train
accommodating 104 passengers. '

A four-seat prototype vehicle is being tested on a 1,000 foot track
which includes a straightaway, grades, curves and a switch. ‘

- FOUR-SEAT PROTOTYPE
" VEHICLE

GUIDEWAY WITH RACK
AND POWER SIDE-RAIL

PROTOTYPE VEHICLE ON
TEST TRACK
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DEVELOPMENT STATUS

GUIDEWAY CROSS SECTION

"ELEVATED GUIDEWAY UNDER
CONSTRUCTION’

OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . . ... ... ..... Up to 20,000 psgr/hr
Awvailability . . ... ... ... Scheduled or on-demand
Type Service . .., ... .. Line-haul or limited area collection & distribution (]
TypeNetwork ... ... As required
Type of Vehicle Routing . .. ... .. ... ..., . ... .. .. .. .. . Fixed
TravelingUnit . .. .. ... .. ... ..., ... Single vehicles or vehicle trains
VEHICLE PERFORMANCE:

Cruise Velocity . .. . ..., ............... Up to 50 mph {80.5 km/h)
Max Veloeity . . ... ... ... ... ........... . 65 mph {104.6 km/h)
Max Grade .......... e e e e e e e e e > 8-18
Service Acceleration . . . ., . .. ... .. ... ... ... . 3.8 ftfs” (115 mfs*)
Service Deceleration . . . . ... ... ... ... ... ... ... Data unavailable
Max Jerk ... ... Daaa unavailable
Emergency Decel . . ... ... .. ........ .. .... 6.4 ft/s” (1,96 m/s*)
Vehicle Design Capacity .., ......... e 36 seated 16 standing
PHYSICAL DESICRIPTION

VEHICLE:

OverallLength . . ... ................... 53.33 ft {16255.0 mm)
OverallWidth . .. .......... .............. 6.33 ft {1929.4 mm)
Overall Height . . ... .................. ... 8.5 ft (2590.8 mm)
Empty Weight[e] .................... .. 13,000 Ibs {5895.5 kg
GrossWeight . ... .............. .. ..... 21,800 Ibs {9886.3 kg)
SUSPENSION:

Type .o Air cushion
Lateral Guidance . . ... ... . The vehicle is guided on this track by means of a

low vertical center rail fixed to the surface in line with the vehicle axis. If
rack-and pinion propulsion is used, the rack is attached to this rail.

PROPULSION & BRAKING:

Type & No. Motors . ... ... .. ... er .. Electro Motors
MotorPlacement . . . . ... .. .. ... ... ... ... On-board of vehicle
Motor Rating — Propulsion . . . ... ... .. ..... .. ... ... . 180 kw
Motor Rating— Lifting . ... ............... ... .. . .... 35 kw
Power Collection . . . .. .. ... .. .. .. .. Side rail
Type Service Brakes . . .. .. Electro-dynamic and pads gripping the vertical rail
GUIDEWAY:
LIS At-grade or elevated
Materials .. . .. ..., Steel
RunningSurfaceWidth . ... .. ... .,........... 7.17 £ {2185.4 mm)
Double Lane Efevated Guideway:
Max Elevated Spann . ., ... ...... 66 - 100 ft (20117 - 30480 mm)
Overall Cross Section Width . ... .......... 20.67 ft (6300 mm)
Overall Cross Section Height . . .. . .. .. ........ Data unavailable
Design Load . .. ... ... ... ... .u.. Data unavailable
Guideway Passenger Emergency Egress . . . . ... ... ..... Data unavailable
Type Elevated Guideway Support Columns . . ., . ... ... ....... W Steel

DEVELOPMENT HISTORY, PLANS & PROGRESS:
Prototype vehicle is being tested.

INSTALLATIONS & CONTRACTS: -

The 1,000 t test track includes a straightaway, grades, curves, a switch and a
four-seat prototype vehicle.

INSTALLATION OR RETROFIT CAPABILITY: .
Double Lane Guideway Envelope Width . ... ..... .. 20,76 (6300 mm)

Dauble Lane Guideway Envelope Height .-, . ... ...... 10.5 ft {3200 mm;}
Double Lane Guideway Structural Weight . . . ... ... . ... Data unavailable
MaxGrade ..., ...... ... .. . ... i, 15%
‘Min Horizental Turn Radius . . . . ... ... .. ........... 82§t {25 m}
Construction Process . . .. . ... ottt v s, Prefabricated

LIMITATIONS: fe]

Vertical guiderail must be moved for switching, limiting headway.

ENVIRONMENTAL IMPACT:

EMISSIONS . o o v vt e . Data unavailable
Noise ............... 53 dbA at 24,6 ft (7.50 m) experimental vehicle
70 dbA at 24.6 ft (7.50 m) full size vehicle
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UNIFLO

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: Uniflo Systems Company
7401 Washington Avenue, South
Minneapolis, Minnesota 55435
US.A.
Tel: (612) 941-5000

LICENSEES: None

PATENTS: U.S. Patents are: Pneumatic Propulsion Trans-
portation System 3,242,876; Valve for Levitated
Vehicle Track 3,685,788; Valve for Levitated Vehicle
Track 3,788,231, Vortex Thruster for Fluid Propelled
Objects 3,718,096; Control System for Vehicles
Operating on a Track 3,771,463; Pneumatic Suspen-
sion System 3,757,699; and Pneumatic Timer
3,786,836; Switch for Vehicle Guideway 3,808,977;
Proportional On/off Valve 3,815,866; Proportional
Thrust Control for Levitated Vehicles 3,842,746

DATA REFERENCE CODE: [a 22, a 41]

SYSTEM DESCRIPTION:

The Uniflo system is a totally mechanically integrated transportation
systern which utilizes a 2 psi air source to levitate and propel passive
vehicles on an exclusive guideway. The totally automatic control
system is a track-based pneumatic control that requlates the flow of air
from the guideway to the underside of each vehicle, thereby controlling
vehicle movement. The system features non-stop service on-demand in
8-12-passenger vehicles from off-line stations. The number of berths in
a station is variable, typically ranging between 2 and 8, depending on

. traffic volume. Entry to the station is via one or more destination
- selection/fare collection turnstiles. In a flat fare system, the entering

passenger selects his desired destination on a push button consoie listing

" the destinations serviced from this station (not related to the number of

berths}. When the fare requirement is met, the passenger proceeds

through the turnstile to validate his request. Local station logic then
programs any available vehicle to the requested destination, activates an

annunciator sign above the berth door that enables the passenger to

locate the vehicle providing the service he requested. The sign also
displays the time in seconds to departure. Any betth can provide service

“to any destination. The vehicle leaves its berth after a countdown

period which is set to optimize service, seat utilization, or station

" capacity in terms of traffic flow,

PUBLISHER'S NOTE:

‘The Uniflo system oas reported herein has been classified as LGT because
-passengers cannot command exclusive use of the vehicle. The developer states that

the system could program one vehicle per passenger; however, the capacity would
be reduced . if vehicles were not operated at fractional second headways. If
exclusive service is offered, the system would be classified as PRT according to

. definition for the Compendium,

VEHICLE

TYPICAL FOUR-BERTH STATION

DECELERATION ACCELERATION
GUIDEWAY GUIDEWAY

MAINLINE §

DESTINATION TURNSTILES
PLAN VIEW OF FOUR-BERTH STATION
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OPERATIONAL CHARACTERISTICS
SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . .. ... ....... 9,290 - 35,027 psgr/hr
Max Practical One-Way Capacity . ... ... ... ..... 4,320 - 16,904 psgr/hr
Min Theoretical Headway . . . . ... ... ... ... ... ... ... 3.1 sec
Min Practical Headway . . . . . . . . . .. .. e 4,0 sec
Availability . . . . .. ... Scheduled or on-demand
TypeService . ... ............. Limited area collection & distribution
Type Network . . ..., .. ... ........ Twa-way lines, loop, or area grid
Type of Vehicle Routing . . . .. .. ... . . .., . . .. - Variable
TravelingUnit .. .. . ... .. .. .. ... .. Single vehicle or 2 - 3 car trains

VEHICLE PERFORMANCE: |
Cruise Velocity . . . . . . .. . 45 mph 172 km/h)

Max Velocity . . ... . ... ... ... e, 50 mph {81 km/h)
Max Grade . . . . . . . . L. e e e 102%
Service Acceleration . . . .. .. .. ... ... .. ... .. .44 ft/s> {1.96 m/fs)
Service Deceleration . . . .. ... ... ... 6.44 fi/s2 (1.96 m/s2)
MaxJerk ... ... . ... . 6.44 fl.’s3 {1.96 mls3i
Emergency Decel . . ... .. .. i, 12.88 ft/s” {3.96 m.’52)
Stopping Precision inStation . . ... . ... ... ... 30.25 in (6.35 mm)
Degradation if Guideway isWet . . . . .. ... .. .. ....... Mo degradation
Degradation for lce & Snow . . . ... ... L. ... No degradation
Vehicle Design Capacity . .. .. ..., .. ...... 8 or 12 seated O standing
Vehicle Crush Capacity . . . ... ............ 8 or 12 seated O standing
Energy Consumption, Accelerating and Decelerating Only

Empty Vehicle . ... ......., 4.57 kwh/veh-mi {2.84 kwh/veh-km)

At Design Capacity . ......... 6.53 kwh/veh-mi (4.06 kwh fveh-km)
Energy Consumgption, Cruise Only

Empty Vehicle . . .. ... ..... 1.06 kwh/veh-mi {0.66 kwh/veh-km)

At Design Capacity ., ....... 1.02 kwh/veh-mi (0.63 kwh/veh-km}
STATIONS: .
77 <L QOff-line paraltel berthing
TypeBoarding . ........... At, above or below-grade, vertical movement

of vehicle in berth permits station platferm to be located at a level
different than that of guideway

Ticket or Fare Collection . . . ..., . Automated, flat or structured fare system
Security ., ... .. ... Closed circuit TV, emergency buttons, two-way intercom
Boarding Capacity ... .............. {12 psgr car} 1,440 psar/br/berth
Deboarding Capacity . ... ........... {12 psar car) 1,440 psgr/hr/berth
MaxWaitTime . . ... ... .. ... ....... Variable with system and traffic
Vehicle in Station Dwell Time . . . . .. .. .. 0 i oo, 30 sec
Average Station Spacing . ... .. ... ... ... ...... 7.25mi {(11.7 km)
INDIVIDUAL SERVICE:

Privacy . . . . . e e e Passengers share vehicles.
Transfers . .. ... ............. Yes, either passenger or vehicle transfer
Stops ... ... ... e e e MNan-stop per loop or in network
Accommodation . . . ... ... ... e e e e e e e e e e e Seated only
Comfort . . . . . e e e, Air conditioned
Security . . . .. .. L e Emergency button and intercom
Instruction . . . ... .., ..,.,...... Passive and active graphics in stations

RELIABILITY & SAFETY:

Fail Safe Features . . ... ... .. Levitation system, propulsion system, switch
Fail Operational Featidres . . .. . . ..., Single levitation pad, up to 25%
of levitation valves, random failures of track based control components,
switch, propulsion elements )
Mean Times Before Failures . .. .. .. [Data unavailable: however, valve lifetime
of 16 millian cycles tested. Airpad lifetime of 40,000-50,000 .
Strategy For Removal of Failed Vehicte . ... .. .. Retrieval by service vehicle
Strategy For Passenger Evacuation of Failed Vehicle . .. ... .. Manually open
doors [which are locked if vehicle is levitated) and exit system wvia
guideway walkway

System Lifetime . . . . . i i e e e e e e e e e e e 30 years
Vehicle Lifetime . . . . . . . . . . . . e e e 20 years
MAINTENANCE:

Inspection Frequency (One-way guideway assumed) . .. ... ...........
Guideway . ............... 0.20 hrs every 1 day/T mi (1.6 km)
Station . .. L. e 0.25 hrs every 1 day

) Vehicle . . .., ... .. .. .. .. . 0.10.hrs every 1 day

Periaodic Maintenance . . . . .. . . . e e e
Guideway . ... .............. 1 hrs every 1 day/1.mi {1.6 km}
Station . .. L i e e e e e e e e e e ". . 1hrsevery 1day
Vehicle . .. .. .. .. ... i 0.17 hrs every 1 day




Adjustments Required ~. . . . ... Check vehicle levitation pads, door operation,

HVAC system Hﬁmﬂ CONTROL
Other Maintenance . . . ........ Check guideway levitation valves, turbines, 1o
switches and controls - o Pty
((, CARGO CAPABILITY: ® l_
; Passenger Articles . ... ...... Small packages and luggage space under seats ‘. I 1 T B
Goods Movement . . ... ........ Cargo vehicles can operate in a mix with g g Ly Gio Y
passenger vehicles. . bl e
R CREEEE ED M R -
PERSONNEL REQU'REMENTS: m WAL YL LT AN | LT
Typical System of 120 vehicles, 18 stations and 6 mi {9.7 km) of one-way :%‘% . )
. guideway - o A o, o i~
No. of OPerators/Vehicle . . .\ o\ vue v it e e e e e 0. ; T mhd&
No. of Attendants/Station . .. ............ e e e e e e o] et
No, of Administrative Personnel . . . ... ... ... . o 4 .
No. of Central Control Attendants . . . ... ........... ... B/24 hrs '
No. of Maintenance Personnel . . .. .. ...ttt 26 PNEUMATIC HEADWAY CONTROL
Engineering Staff . . . . . . L e e 2

PHYSICAL DESCRIPTION

VEHICLE: ‘
Overall Length ., . . ... ......... e . ... 18.5 ft {5639 mm) -
OverallWidth . . . .. . . ... it e, 3.83 ft (1167 mm)-
Overall Height . . . . . . . L i i e it e e e s 6.5 ft {1981 mm)
Empty Weight . . . . .. ... .. i 2,100 Ibs {955 kg}
Gross Weight . . . . . . . . . .. . e . 3.700 1bs {1682 kg)
Passenger Space {Design Load) ... ..... e e 56 ft2 5.2 mz} seated ]
Doorway Width . . . . . ... ... ... i i 28in {711 mm) ;
Doorway Height . . . . .. .. .... ... Open-door extends over top of vehicle
StepHeight . . .. ...... e e e e e e e e e e Level VEHICLE
SUSPENSION: J ‘
@ Type - - . .o e Passive air pads under vehicle receive 2 psi air supply
from track mounted valves.
Designload . ................. 1,600 1bs {727 kgl/front suspension N
Lateral Guidance . . . ... ... .. Constrained by lateral guidewheels on vehicle
operating against metal curbs on guideway
PROPULSION & BRAKING: ]
Type & No. Motors . .. .. ..... Passive fixed turbine blades aboard vehicles
Design Placement . .. ... ... Blower stations at 1-2 mi (1.6-3,2 km} intervals
Power Distribution . . .. ... ....... Air at 2 psi via air duct system under
operating surface at guideway o
TypeServiceBrakes . . . . . ... .. ... . . Reverse thrust
Type Emergency Brakes . ... ... ... ........... Friction brake skids
Emergency Brake Reaction Time .. ...... 0.18 sec at 40 mph (64.4 km/h}
SWITCHING: .
Type & Emplacement . . .. .. ... Track positioned switch wheels on vehicles,
. ' moveable and fixed catch raits on guideway
Switch Time {lock-to-lock} . . . . . .. .. ... o e 0,15 sec : . : )
Speed ThruSwitch . . . . ... ......... 20 - 50 mph {32 - 80 km/h} max -
‘Headway Thru Switch . . .. .. P e e e e e e e e e e 1 sec min ‘
: ' VERICLE
‘GUIDEWAY: _ -y
Type - . oo Enclosed, U-shaped channel running surface g ‘ L
Materials . . . .. .. ... .. ...t Composite reinforced concrete Sy | VEHICLE
CRunningSurfaceWidth .. ... ... L L L oL 4ft{1.22m) %‘9 RUNNING
Single Lane Elevated Guideway: : X v ,, SURFACE
Max Elevated Span . . . . . v v v n v v e .. S 110 £t {33.5 m} )
Overall Cross Section Width . . .. ............ 10 ft (3048 mm]) AIR SUPPLY DUCT
Overall Cross Section Height . .. .. .. ., . e e 13 t (3962 mm) 2 AN :
Designboad .. .........c.civv...:. 250(bsfft(113.4 kg/m} '
@ - - Double Lane Elevated Guideway: -
Max Elevated Span . . . ... .......... e 110 1.{33.5 m}
Overall Cross Section Width . . ... .. ... ...... 16 ft (4877 mm}
Overall Cross Section Height . . . ... ... ....... 13 ft {3962 mm}
‘Designboad ............ e e . 500 lbs/fx (744 kg/m} ——— R . —
Guideway Passenger Emergency Egress . . ... . Walkway provided in enclosure
Type Elevated Guideway Support Columns . . ... . . oo . Steel or concrete GUIDEWAY
LEA TRANSIT COMPENDIUM ~ LGT, Vol, || i\_lo. 3, 1975
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CONTROL:

A distributed track-based iterative system controls headway (asynchronous
fixed-block}, vehicle speed, acceleration/deceleration, merging and emergency
stopping. Station computers {disital} perform ali station logic operations and
vehicle destination assignments, accepting nearby track conditions and passenger
demands. A central supervisory computer accepts data from station computers
and track monitoring units and monitors entire system, displays abnormalities to
an operator, performs safety shutdown, vehicle management, and adjusts station
berth occupancy policies according to daily and weekly traffic demands.,

STATIONS:

Station operation is described under “SYSTEM DESCRIPTION, Size — 3-10
berths, 18 ft (5.5 m) long each, diverge switch and decel guideway length — 220 ft
{67 m): accel guideway and merge section Isngth — 220 t (67 m) for 30 mph (48
km/hr} line speed and 4,7 ft/sz (1.43 m/s”) accel/decel, other lengths based on
specified line speeds and accel/decel.

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The Uniflo Systems Company is a subsidiary of Rosemant Engineering which
began development of the Uniflo system in 1967. In 1969 feasibility was proven
and design began.

In 1973 Uniflo Systems Company under contract with the U.S. Department of
Transportation completed and placed into operation a 370 ft long enclosed
guideway, including a straight section, a spiral, a constant radius turn, and a
switch. A full-scale prototype, 8-passenger car is operational on the test tract.
Developer states that a full-scale, two-mile demonstration system could he
completed in two years,

INSTALLATIONS & CONTRACTS:

Full-scale test facility is under contract to U.S, Department of Transportation.
The test track, 370 ft long, 5 equipped with an 8-passenger car and has been
operational since October, 1973.

Proposal — TRANSPO ‘72 (unsuccessful)

Proposal — Kennedy Airport Access Project

Proposal — Department of Transportation Dual-Mode Program

Proposal — Department of Transportation HPPRT Program

COSTS:

Capitat Cost ., . ........ L
Total one-way guidewa ~ $4.8 million/lane mi {$2.92 million/km)
Four-berth station - $386,000
Eight-psgr vehicle -~ %$13,300
Supervisory Control — $62,000/mi {$38,600/km)

+ $93,000/station
Blower system — $64,000/mi {$39,800/km)
Maintenance facility — $50,000/mi ($31,000/km)
Avg total system cost — $5.7 million/mi ($3.54 million/km)

Operation and Maintenance Costs . . . . .. ............ Data unavailable

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . ... .......... 10 ft (3.056 m)
Single Lane Guideway Envelope Height . . . ... ......... 13 1t {3.96 m)
Single Lane Guideway Structural Weight . . . . .. .. ......... 726 |bs/ft
{1082 kg/m)
Double Lane Guideway Structural Weight . . . ... ......... 1,100 {bsfft
(1839 kg/m} in steel or 4,000 Ibs/ft {5960 kg/m) in concrete
Max Grade ........,.... F R 10%
Min Vertical TurnRadius . . ..., . ... ............. 750 1t (228 m)
Min Horizental Turn Radius . .. .. ... ... s vnnn. 90 ft (27 m)
Construction Process . . ... ....,.. Factory manufactured for site erection
Staging Capability . .. ... ... .. ... Qpticnal
LIMITATIONS:

Totally enclosed guideway may limit retrofit installation opportunities,

-

ENVIRONMENTAL IMPACT:
Emissions . .. _ . ..._................ No direct polluting' emission
Visual, Singte Lane Elevated Guideway . .................0.uu.u..
Hl - 13 ft {3962 mm),H2—13ft{3962 mm} )
W1 — 10 ft {3048 mmi,W2—10ft {3048 mm) ‘
F'1 — 16 ft (4877 mm),Pz— 16 ft (4877 mm) )
Noise .............. . ... ..... 665 dbA (NCA 60) inside vehicle
48 dbA (NCA 40) at 25 ft (7.62 m} to side
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UNIMOBIL/HABEGGER SYSTEM (TYPE il)

CLASSIFICATION: Light Guideway Transit

OTHER NAMES: The sytem is marketed in North America under
the name ’‘Unimobil/Habegger System”, whereas
in Europe the same system carries the name
“Minirail”. '

DEVELOPER: Universal Mobility, Inc,
65 West Louise Avenue
Salt Lake City, Utah 84115 U.S. A,
Tel: (801) 487-5611

Habegger Ltd. Engineering Works
Industriestrasse

Thun, Switzerland

Tel: 033-21837/35421

LICENSEES: None

PATENTS: U.S. patents 3,339,494; 3,391,662; 3,359,922;
3,313,234; and 3,352,254

DATA REFERENCE CODE: {2 91]

SYSTEM DESCRIPTION:

The Unimobile/Habegger System is a small monorail transportation
system. A relatively large number of small trains operate fully
automatically on a guideway loop with off- or on-line stations.
Twelve-passenger cars can be coupled together in a train, which can
operate at a cruise speed of up to 15 mph. The system is designed for
short distance transportation in dense traffic areas with stations every
1,000 to 2,000 feet. Headways of 45 sec can be achieved. The system
has been proven with 15 operational installations for parks and
exhibitions. Two systems are offered: Type il and Type li-S. Type il is
described herein, . -

OPERATIONAL CHARACTERISTICS

" SYSTEM PERFORMANCE:

- Max Theoretical One-Way Capacity ... ......... 9,720 psar/hr
Max Practical One-Way Capacity . . . . . ... e e 8,100 psar/hr,
Min Theoretical Headway . . . . . .. .o . ... AP 36 sec

“Min Practical Headway . . .. ... ... oo w... ABsec
Availability . . . .. . .. o e v v .. .Fiked schedule
Type Service . .. ....... Lirmited area collection and distribution
Type Network .. ........ e e e e e ‘Loop
Type of Vehicle Routing . . . ... e i e e e s . ... Fixed

CTravelingUnit . ... ..o oo i Trains with 5 10 9 cars

SYSTEM AT CAROWINDS,
NORTH CAROLINA

SYSTEM AT HERSHEY PARK,
PENNSYLVANIA

SYSTEM AT EXPO '67
MONTREAL, CANADA




oo
AVERAGE SPEED {km/hr) VEHICLE PERFORMANCE:
’ . A . Cruise Velocity . . ... .. ... ..., 6 to 15 mph (9.6 to 24 km/h)
o] =} Max Velocity . . ... .. ... ... ... ... 15 mph {24 km/h)
3 [ Max Grade .. ... ... ... ... . .. B%
] A Service Acceleration . . . .. .. ... .. .. ... 3.0 ft/s® (0.91 m/s?)
] : Service Deceleration . . ., ... ..., . ..... 3.0 ft/s? (0.81 m/s?)
E | - MaxJerk . ... ... .. .. L. 6.44 ft/s® (1.96 m/s?)
= “gé Emergency Decel . . ... . ... ..... ... 6.44 ft/s? (1.96 m/s?)
. g—; [ = ¢ Stopping Precision in Station . . . ... ... ... ... +3in (76 mm)

2 ] 3 Degradation if Guideway isWet . . . . ... ...... .. Same as clear

& ] @ : Degradation for Ice and Snow . . .. ., Same as clear if track is heated

z S 5 Vehic|e Design Capacity . . .. ... ............ . 14 seated

ry 2 . | oE i»: Vehicle Crush Cagacity .................. Data unavailab.ie
. 5; __ i L s Energy Consumption . . ... ........... 6 kwh/125 psgr train
i 3 - 3
N ] z § STATIONS:
;é ] vE TYPE oot e On-or off-line
# 1 z . E TypeBoarding . . .. ........ ..., ... ... ... Levei
AT AN Ticket or Fare Collection . . .. ................ As required
© (udw} a33ds 3ovHIAY Security . .. .. As required
{ Boarding Capacity . ... .................. 6,000 psgr/hr
£ Deboarding Capacity .. ................ . . 6,000 psgr/hr
s 8 Max Wait Time . . . ... ... ... T 60 sec
i = Vehicle in Station Dwell Time . . ... ... ... ..... ... 20 sec
Average StationSpacing . .. ....... 0.2-0.4 mi {0.3 to 0.6 km)
+1 2
B §§ INDIVIDUAL SERVICE:

at K Privacy .. .. .. ... .. . ..., Passengers share vehicle
L % w Transfers . .. ............ As required dependent upon routes

a1 i § Stops . ...... ... ..., Stops for other passengers at all stations
2 I sk Accommodation . . .................. Seated and standing

; g Comfort . .. ................... Heating air conditioning {
2 —————— = Seeurity . . . ... . As required
Ly g Instruction . .. ... ......... Little or none required - signs and

B .o audible announcements

3 ( _@.L% - g

“, %%\_\ R RELIABILITY & SAFETY:
- "-01 ;,\_,______\ N \i’z,q\,b_\ Fail Safe Features . ... .. ......... Interlocking power feads and control
AN \% Fail Operational Features . . . .. ... ....... Switch open if train in vicinity
3 T Total System Mean Time Before Failure . .. ... ..,..... Over 100 miltion
- é % g passenger miles without accident or service breakdown
_ SHNOH/SHIDNISSVL System Restore Time After Failure . . . .. .. ... ........... . 0.5 hrs
! ALIDYAYD ANIT Station Mean Time Before Failure . . . ... .. .. .. .. ... .u.... 0.5 hrs
) Station Restore Time After Failure . . . .. .. ... ....... Data unavailable
. Vehicle Mean Time Before Failure . . . .. . . ..., ....... ... .. 0.5 hrs
Strategy For Removal of Failed Vehicle . ... .......... Tow with service
= s g § vehicle or another standard vehicle to siding, station or maintenance area
& 2 = Strategy For Passenger Evacuation of Failed Vehicle ... .. ... ... Move cars
L 8 § to platform area or service vehicle rescues through emergency end doors,
e ob oo System Lifetime . . .. ... ... . ..... 30 years for guideway and station
- _‘g‘ E . __:E SE Vehicle Lifetime . . .. ... ... ........ e e e 10 years
§ Jo. 1 15 &

3 gl = . MAINTENANCE:

® e i el Inspection Freguency : information
— & 1§ H & fg-% : Periodic Maintenance } """""""""""""" unavailable
. : . _:— i g: : Adjustments Required . ... ...... - -« -Power rail alignment and cleaning,

[ t B gt 8. autopilot control checks, safty circuit checks, motor brushes, and drive

o Jo T elel element [b 91] :

R e, v OFo. Cther Maintenance . .. .. ...... Washdown, lubrication, slide shoe changes,
1o 5]9° . 1’«‘,’,-3_; Fall P " controf checks, motor brushes, and drive elements [b 91)
T E iT e CARGO CAPABILITY: ' ' _
— g PR . | -eg o Passenger Articles . . .. ........ ., - . . Small packages and hand luggage ‘

=5 N T I - Goods Movernent . . ... ....,.,._. e e . Cargo cars available
.3 > %\I E 'E . . :
-' e At a PERSONNEL REQUIREMENTS:
. g '-IH/StO!El{BA/SG!Ji uosieg - Varies with degree of automation:
1 NOILVZITILN ITOIHIA - Minimum: 3 persons/shift plus 1 supervisor
LEA TRANSIT COMPENDIUM — LGT, Vol. Il No, 3, 1975




PHYSICAL DESCRIPTION

VEHICLE:
Overall Length . . . .. ... .. ... ......... 14 ft {4267 mm}
QuerallWidth . . . .. .. ... ... .. . .. 6 ft {1829 mm}
Overall Height . . . .. ... ... ........... 7.4 ft {2256 mm}
Empty Weight . . . .. .. .. ... ........ 2,400 lhs (1088 kg)
GrossWeight . . . .. .. .. .. ... ... 4,500 Ibs {2041 kg)
Passenger Space {Design Load) . ......... 22 in {559 mm) aisle;
22 in (552 mm) knee space; 57 in {1448 mm) seat width
Doorway Width - . . ... ... ....... {2 per side} 19 in (483 mm)
Doorway Height . . . .. .. .......... Approx 72 in {1829.mm)
Step Height . . . . . . . . . e e Level
SUSPENSION:
Type . . .. ... .. Pneumatic tires, direct coupled bogey to frame - no
" intermediate suspension standard
DesignLoad . ............ e 2,500 Ibs {1134 ka)/tire
Lateral Guidance . . . . . Horizontally opposed sets of four rubber tired

wheels per bogey, positive guidance

PROPULSION & BRAKING:

Type & No.Motors . . . .. ... . o i, Electric motor
Motor Placement . . . . . . . . ., . it i e On-board
MotorRating . . . ........c.cu.u.. Up to: 9 HP (6.7 kw)/car;
Max: 100 HP (74.6 kwh)/ttrain
;I;z:f RD;tI:’c? } ................. e . Data unavailable
Type Power . . . .. e e e e s Up to 585 vace, 3¢
Power Collection . . . . . Three sets contact shoes ride on power buses
Type ServiceBrakes . . ... .. .......... Dynamic regenerative
Type Emergency Brakes ... ... ... Spring applied friction brakes
Emergency Brake Reaction Time . ... .. ... ....... 0.25 sec -
SWITCHING:
Type & Emplacement . ... .. Automatic sliding or turnable switches,
on-guideway
Switch Time (lock-te-lock) . .. ... ... Varies with train length and
. type of switch
Speed ThruSwitch . . .. .. ... ... ......... Max line speed
Headway ThruSwitch . . . . . ... ... .. ... ...... 60 sec min
GUIDEWAY:
" Type . ... AH welded continuous box girder; at, above or below-grade
Materials . . . v o i e e e e e e e e e e e e e e e Steel
- Running SurfaceWidth . ... .............. Data unavailable
Single Lane Elevated Guideway:

“Max ElevatedSpan . . . .. .......... 75 ft (22860 mm)
Overall Cross Section Width . . ... ... ... 2.5 £ {762 mm)
Overall Cross Section Height . . . . ... ... 1.83 ft {5658 mm}
Designboad ... ........ ¢ s Data unavailabie

" Double Lane Elevated Guideway . ...... Consists of two separate
. individual guideways
Guideway Passenger Emergency Egress . . .. .. On-guideway, on-foot

Type Elevated Guideway Support Columns . . . ... . Normally wide
o : - flanged structural section

CONTROL:

Each train is equipped with an autopilot which controls the speed of the train
according to the distance to the train in front. The system is a fail-safe fixed block

_«contral. A central computer dispatches the trains regularly at the stations and

insures an equal distribution of the trains over the whoie line.

STATIONS:

The station equipment permits fully automatic dispatch; i.e., stop of the trainata
given place, start after a certain waiting time, which can be adjusted, leaving the
station after doors are closed. '

s
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DEVELOPMENT STATUS

1000

=

i

Dimensions in mm

SUPPORT COLUMNS

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The Unimobii/Habegger System (Type I1) is fully developed and proven
with 15 operationat installations, whereas the systems Type II-5 and
Type 111 are still in development.*

INSTALLATIONS & CONTRACTS: {al

15 operational systems, some of which are:
Expo, Montreal, 1967
Hershey Park in Hershey, Pennsylvania
Charlotte, North Carolina
Cincinnati, Chic
Richmond, Virginia

COSTS:

Capital . .......... Column 15 ft high'with foundation - $5,100
Double track - $1.44 million/mile, Station $120,000; 5.car train
(125 psgr) - $195,000

Operational .. ............... Personnel: 15 persons average,
ptus power at 6 kwh/125 psgr train
Maintenance .. ......... Capital: maintenance station $360,000

Material cost: $12,000/train/year

INSTALLATION OR RETROFIT CAPABILITY: (a]

Single Lane Guideway Envelope Width .. ... .. 8.99 ft (2740 mm)
Single Lane Guideway Envelope Height . . . . . . . 9.19 ft (2800 mm}
Single Lane Guideway Structural Weight . ... . ... Data unavailable
Double Lane Guideway Structural Weight . ... ... Data unavailable
Max Grade . .. .. .. ... . ... . . ... 8% - 10%
Min Vertical Turn Radius . . ... .. .. ........ Data unavailable
Min Horizontal Turn Radius . . .. ... ........ 50 ft (15.3 m}
Construction Process . . . . .. ... Most guideway path prefabricated
Staging Capability .. ... .............. Expansion possible
LIMITATIONS:

In cold regions the track must be heated for grades greater than 2%.

ENVIRONMENTAL IMPACT:

Emissions . ... ... ............ No direct poliuting emissions
Visual, Singfe Lane Elevated Guideway . . . . .. .. .. ... . .. ...
H, — 1.83 ft (558 mm}, H, — 8.5 ft {2691 mm)
W1 ~ 2.5 ft (762 mm]), W, — 6.0 ft (1829 mm)
P, —3.84 1t (1170 mm), P, — 11.0 ft {3353 mm)
Noise ......... Less than 60 dbA inside the car or 25 ft {7.62 m)
from track

* See foltowing entry for Unimobil/Habegger System {Type 11-5). Information for
Type Il was not available at time of printing.

.Double Track _6.10

E_,__ e ——— - ——e e
__Single Track 3.20 |
0.60 2.30 0.30 230 0.6
: —e 24030 e W 960
| T ,
| - g
o
w©
m
4
: Dimensions in meters
L _2:60 _I

INSTALLATION ENVELOPS
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UNIMOBIL/HABEGGER SYSTEM (TYPE II-S) '

(((((‘ CLASSIFICATION: Light Guideway Transit

OTHER NAMES: The system is marketed in North America under
the name “Unimobil/Habegger System”, whereas
in Europe the same system carries the name
“Minirail™.

DEVELOPER: Universal Mobility, Ine. e
65 West Louise Avenue
Satlt Lake City, Utah 84115, US.A,
Tel: {801) 487-5611

Habegger Ltd. Engineering Works
Industriestrasse

Thun, Switzerland

Tel: 033-21837/35421

LICENSEES: None

PATENTS: U.S. patents 3,339,404; 3,391,662, 3,359,922;
. 3,313,234; and 3,352,254,

DATA REFERENCE CODE: [a 21]

SYSTEM DESCRIPTION:

The Unimobil/Habegger Type t1-S system is designed for medium speed
transportation of passengers and moderate cargo loads where line
; speeds of up to 35 mph and station spacings of up to 2 mi are suitable,
@@ Max single line passenger capacities are up to 14,000 per hour. The
system is designed for operation in loops with guideway switches,
which permit interchange of vehicles between loops.if necessary.
Vehicles can be coupled in trains of up to 5 cars per train each with a
max crush capacity per car of 35 passengers. Various seating
arrangements are possible without changing the basic vehicle. The
system is designed primarily for a line-haul type collection and
. distribution operation in a dense traffic area.

Vehicles operate on an exclusive guideway constructed of steel.

Guideway contains all control, power and guidance appurtenances.

Guidance surfaces are an integral part of the structure and also serve as

shielding for the power and control rails. Upper surface of the guideway
" is flat without any protruding surfaces to trap snow or dirt.

"Cars are locked ontc the gu:deway in a patented arrangement of
- -guidance and safety wheels. :

ILLUSTRATIONS UNAVAILABLE

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

SEE UNIMOBILE/HAEEGGER SYSTEM (TYPE II) WHIEH ARE SIMILAR

‘Max Theoretical One-Way Capacity . . ... ...... 14,000 psgr/hr -
Max Practical One-Way Capacity . . . . ... ...... 10,000 psgr/hr

Min Theoretical Headway . . . . . .. ... .. .......... 30 sec s

- Min Practical Headway . . ... ... ............... 45 sec -

. (Q@ Availability .. ... ............... Scheduled or-on-demand r

S TypeService ... L. ... anar:ly ling-haul collectaon & distribution’ i

' TypeNetwork™ . .. . ... .. ... .. ... ... ... Linear or loops L
. Type of Vehicle Routing .. ........... Fixed; variable possibie

CTravelingUnit o . .. .. ... ... ... Single vehicles and/or up to } ' o ]
S-vehicle trains
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VEHICLE PERFORMANCE:

Cruise Velocity . . . .. ... . ... ... ...... 35 mph (66 km/h}
Max Velocity .. ... ........ e e e 35 mph {56 km/h}
Max Grade . ... . i it i et e e e e e +8%, -10%
Service Acceleration . . . .. ... .. ... ..., 3.0 ft/s? {0.91 m/s?)
Service Deceleration . . .. ... .......... 3.0 ft/s® (0.91 m/s?)
MaxJerk ... ......... ..., 6.4 ft/s> (1.95 m/s3)
Emergency Decel . . . .. ............. 6.4 ft/s? (1.95 m/s?)
Stopping Precision in Statien . . . .. ... ........ *3in (76 mm)
Degradation if Guideway isWet . . .. .......... No degradation
Degradation for lce & Snow . ... ........... .Nodegradation
if wheel lines heated
Vehicle Design Capacity™ ... ... .. 8 to 14 seated 18 to 6 standing
Vehicle Crush Capacity . .. ... .. 8 to 14 seated 28 to 10 standing
Energy Consumption . . ... ... ........... Data unavailable
STATIONS:
YR . o e e e e e e e On-line and off-line possible
TypeBoarding . . . . .. . .. . it e e e e e Level
Ticketor Fare Collection . . . . . . . . .. . . . . it it i e As required
Security . ... ..., ... . ... Elevator type matching doors; closed circuit
TV and central surveillance optional
BoardingCapacity . ... ... ... ... ... ... 10,000 psgr/hr/berth
Deboarding Capacity . . . . . . . . ... .. etnenn.s 10,000 psgr/hr/berth
MaxWait Time . . ... vttt et s e e e et e s 90 sec
Vehicle in Station Dwell Time . . . ... . ... .. ... ..,.... 15 1o 60 sec
Average StationSpacing . .. .. ... .. 0.25t0¢ 2 mi (0.4 to 3 km}
INDIVIDUAL SERVICE:
Privacy . . .. . .. it i e e Compartment shared by passengers
Transters . . .. i e e e e e e e e e e e Yes, if multiple loop
SlOPS . . . i e e e e e e Stops at allfor selected stations
Accommodation . . .. . ... e e e e e Seated and standing
Comfort . . .. ... .. . . e Full air conditioning optional
SECUNLY . . o e e e e e e e e e As required
Instruction . . ... ... ..., ..... Visible and audible instruction optional

RELIABILITY & SAFETY:

FailSafeFeatures .. ............... Safety of passengers is secured in
case of deflated tires, power loss, interruption of control circuit, loss of
voice communication andfor central control.

Fail Operational Features . . . . ... ...... System can remain in aperation in
case of loss of up to 30% motor drive power and central control link to
vehicle loss.

Total System Mean Time Before Failure , . . . vt v v i e v e 300 hrs

System Restore Time After Failure . . ., ... ... ... ... 0., 0.5 hrs

Station Mean Time Before Failure . . . . . .. . .. 0 i v v oo 2,000 hrs

Station Restore Time After Failure . . . . . .0 v v o s bt n v v o v o v oo 1hr

Vehicle Mean TimeBefore Failure . . . .. ... ... ..o 600 hrs

Strategy For Aemoval of Failed Vehicle . .. ........... Tow with service

vehicle or another standard vehicle ta siding, or station, or maintenance

Strategy For Passenger Evacuation of Failed Vehicle . ... ... .. Move cars to

platform area or service vehicles recues through emergency end doors

Systemn Lifetime . . . . . ...t it e e e e ... 20 vyears

Vehicle Lifetime . . ... ......... 1,000,000 i (1,600,000 km) 10 years

MAINTENANCE: :

inspection Frequency (One-way guideway assumed) . ... ... o0 v v o
Guideway . ... ...t vuwu.. 0.5 hrs every 1 days/1 mi {1.6 km)}
Station . .. ... e e e e e e e 0.5 hrs every T days/station
Vehicle . . .. . . ittt e s s aa 1.0 hrs every 7 days

Periodic Maintenante . . . . .. . . o i vttt u v ne tmameansonnnnnnsan
Guideway . ..o v v i v v e n v 5.0 hrs every 180 days/1 mi {1.6 km)
Station . ... ... e e e 2.0 hrs every 7 days/station
Vehicle .. ... ....... .. i, 4.0 hrs every 7 days

AdjustmentsRequired . ... .. ..., .. . . :Power rail alignment and cteaning,

autopilot control checks, safety circuit checks, pneumatic elements

Other Maintenance .. ..... . .. MWashdown, lubrication, slide shoe changes,

control checks, motor brushes, and drive elements

. CARGO CAPABILITY:

Passenger Articles ... ... e e . .Carry-on luggage, overcoats, etc.
GoodsMovement .. ............ e Cars can be cargo designed,

* Variable witn arrangement of seats
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PERSONNEL REQUIREMENTS:
Typical system of 30 vehicles, 3 stations and 2 mi {3.2 km) of one-way guideway

Na. of Operators/Vehicle . . . . . . ... . . .. . . . e None
No. of Attendants/Station . . ... ............. None, except for safety
5 No, of Administrative Personnel . . . .. . . . . . .. 0ttt e 2
’ No. of Central Control Attendants . . . . . . . . v i v e 1.5/shift
No, of Maintenance Personnel ., . . . . .. ... e e 4/shift
EngineeringStaff . . . . . .. L None

PHYSICAL DESCRIPTION .
 VEHICLE: : _ | e

Overall Length . . . .. .. ... ... . ... 17 ft (5182 mm}
Ouerall Width . . . . ... ..ttt e e e 7.2 1 (2194 mm}
Owverall Height . . . . . . . . . . ... .. 8.5 ft (2590 mm}
Empty Weight . .. .. ... ... ..., . ..., 6,500 Ibs (2954 kg) .
GrossWeight . .. .. .. ... v 3,500 Ibs (1591 ko :
Passenger Space {Design Load) . . .. ... ........ 4.0 {t {0.37 m”} seated
) 2.4 ft* {0.22 m*} standing
Doorway WEdth . .. . o e s e e e e e e e e 48 in (1463 mm)
Doorway Helght . . . . . .. .. ... it it e n e i ienan o 75 in (1905 mm)
StepHeight . . . . .. L e e e e Level
SUSPENSION:
TYpe . . . o e e e e e e Four hard rubber tires/car, secondary pneumatic
springs and shock absorbers
Designbload . ................ 5,000 I1bs {2272 kg}/front suspension
5,000 Ibs {2272 kgl frear suspension
Lateral Guidance . . .. ....... Pairs of wheels at each side of each end bogie;

positive guidance from structural guideway

PROPULSION & BRAKING:

Type& No.Motors . .. ...... Two to four electrical motors, 200 to 380 vdc
MotorPlacement . . . .. ... . ... unan.. At each end of vehicle .
Motor Rating . . . . ... .. ... ... ..., 7.5 to 25 HP, 5.6 to 18.6 kw : sk
' TypeDrive . . . i i e e e e e e s Chain or beit
3 Gear Ratio . . . . . . i it it it i st s s Varies
TypePower . _ . . ... ... i 440 to 575 vac 3¢, 250 max amps . -
PowerCollection . . . . . i i v et it i s et n e Through slide shoes
TypeService Brakes . . . . . . . ittt it v nn v v v Regenerative (SCR}
Type Emergency Brakes . ... ... . ... ......... Friction disk or drum -
Emergency Brake Reaction Time ... . . v v v v v v i v v v v v s a it oo 0.5 sec '
—
SWITCHING:
Type & Emplacement . . . .. ... .. ... Rotary or sliding switch on-guideway .
Switch Time {lock-to-lock} . ... ... . ... ... 6 to 14 sec {varies with style)
Speed ThruSwitch . . .. .. .. i 15 mph {24 km/h) max -
Headway ThruSwitch . . . ... .. ... ... . ...... e 30 sec mm B
GUIDEWAY:
Type . . .o oo oo e n e e e e At, above or below-grade flat steel plate .
Materials . . ... ... ...t e e e e Steel : )
RunningSurfaceWidth .. .. ... ... ... .. ... ... .. Data unavailable ;
Single Lane Elevated Guideway:
: Max Elevated Span . . . ... ... ...... Standard 75 ft {22860 mm)
Overall Cross Section Width . . . ... ... ....... 3.5 ft {1067 mm) -
Overall Cross Section Height- . . . .. ... ... ... ... 2 ft {609 mm) :
Designload ..................... 800 Ibs/ft (1192 kg/m) . -
Double Lane Elevated Guideway . ............ Consists of two separate - . i -
individual guideways : . :
Guideway Passenger Emergency Egress . ... ... .. ... On guideway on-foot e C o B L -
Type Elevated Guideway Support Columns . . .. .. .. .. ... Normally wide ’ :

flanged structural 21 in to 30 in section

. CONTROL: _
Headway and iine speed. is governed by the interaction between a following train
and any train immediately preczeding. Voltages produced by the trailing vehicle

. {control vehicle)  are returned from a preceeding vehicle {rear car of the .

9 . - . preceeding train), Value of voltages sensed by the trailing train are translated into

commands to the train drive depending upon speeds of the trains, interval

" between them and speclal conditions imposes upon all trains by limiting factors, ) ) )
such as max programmed line speed, distance from stations, special-line . . - .~ : . ) ) ol
condiiions, special commands from a central controller, etc. The system is fully o . . : ' :
-operational and proven in installations both in North America and Europe during - S o : .
the past 11 years. System is suitable for any number of trains and for loop or :
shuttle systems. : : : .
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No control link is required between vehicles and a central controller. However,

central control links can be provided for reporting vehicle and line conditions as

well as for communications and special contrals, as desired.

Loss of contro! on any vehicle does not affect the ability of the other vehicles or

traivs on the line to operate fully automatically. A vehicle without automatic

control operational can be operated manually and all other trailing vehicles will be .
able to function in the normal automatic mode,

Open switches, control-line breaks or shorts, loss of power and other unsafe

conditions automatically cause affected vehicles to revert to a safe spead or stap,

as conditions require.

. fel  STATIONS:
: ’ Basic station can consist of a one-sided or two-sided boarding and deboarding

B

25

E 22 JZ gau-, gg g e 2 - platform. Two-sided platforms are suggested for max system capacity. Boarding

Z gv ko gw wWwe w LT 5 areas of about 54" width, spaced about 17 ft apart in up to 5 positions, permit

" . @ .0 ao ak 0B 4o 250 fast boarding and deboarding. Matching doors on cars are provided for the

. platform spacings. Doors open only when vehicle doors are opposite and
p DEVELOPMENT STATUS accessible.

) Vehicle floors match the elevation of the boafding platforms. Platform widths

- suggested are not less than & ft on the deboarding side and not less than 10 ft on

o the boarding side. Max platform length for max train size is 80 ft.

Dispatching can be arranged for a manuai control by station attendant; fixed
dwell and automatic dispatch or variable dwell and centraily controlied
__ dispatching. Dispatehing can also be passenger initiated from within the vehicles
where such is required.

TV, fire surveillance, station automatic ticketing and similar control features can
be incorporated in station designs. Stations are normally on-line and all vehicles
stop at each station, However, selective stopping is easily accomplished and
off-line stations can be arranged with existing switching equipment.

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The parent system, Minirail, has been proven in many installations. The

type H-S5 is a logical outgrowth of the type Il Minirail
{Unimobil/Habegger), which has previously been operated to transport

- over 250 million passengers. The type H-S system is undergoing

extensive development which should lead to a fully operational system ‘
during late 1975 and early 19768. Control systems, guideway
components, maintenance operations and portions of the vehicles have

already been developed.

INSTALLATIONS & CONTRACTS:

B _None
COSTS:
B Information unavaitable {Developer will quote.)
INSTALLTION OR RETROFIT CAPABILITY:
3 Single Lane Guideway Envelope Width . . ... ... ...... 3.5 ft {1067 mm)
Single Lane Guideway Envelope Height . . ... ... ....... 2 ft {610 mmy}
N Single Lane Guideway Structural Weight (forspan60 ) .. ... ... .......
’ 170 lbs/ft (255 kg/m) -
_ . : . Pouble Lane Guideway Structural Weight (for span 60t} . ... ..........
- ) _ L 340 Ibsfit (510 kg/m)
o o Max Grade L. L L L e e e 8%
rr s : : © Min Vertical Turn Radius . . . . ....... 300 ft (91 m) at 25 mph (50 km/h)
) : : . : i . Min-Horizontal Turn Radius .. ......... 40 ft (12 m) at 6 mph {10 km/h}
Construction Process ., .. ........ Prefabricated guideway, light columns
Staging Capability ..., :........... Guideway easily removed or relocated

due to tight weight; minor downtown to add to' system, vehicles easily
- added or removed.

LIMITATIONS:

Atgrade installations require trough about 24 inches deep to accommodate
guideway. Snow and ice traction and track heating along restricted whee! path
line recommended in such conditions.

ENVIRONMENTAL IMPACT: ‘

Emissions . .. ............ None except those by SCR power conversion
) " Visual, Single Lane Elevated GUideway . . . . . ... oo v e s e
' ) : H, — 1.8 ft (549 mm), H, — 9.4 ft (2865 mm}
- ' W, — 3.5t {1067 mm).&lz—7.2ft(2195 mm}
o ' . ’ ‘ P, — 6.3 ft {1921 mm}, P, "~ 11.6 ft {3538 mm)
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URBA 30

CLASS!IFICATION: Light Guideway Transit
OTHER NAMES: None
DEVELOPER: Compagnie d’Energetique Lingaire m.b,

5 rue Monge, 92-Vanves-France
Tel: 644 33 22

- MBM Powercells Ltd.

" Park Farm House
Ashtead, Surrey
Ashtead 72197
England

AFFILIATE:
for U.K.

ELICENSEES: SETURBA-France

Socigte Canadienne de L'Urba-Canada
PATENTS: French Patents Nos., 1.474.851; 91.423; 93.421:
2.053.827;, 2.090.018; 2105069, 2.219.119;
2.151.633

DATA REFERENCE CODE: [a: except as noted]

SYSTEM DESCRIPTION:

Urba is a tracked public transport system in which the vehicles are
suspended below an overhead monorail by means of “air bogies” and
powered by linear electric motors. The principle s known as
suction-suspension or the Dynavac principie.

The URBA 30 comprises 30-seat vehicles which may be coupied
together in trains of up to 8 vehicles each. The system control may
either be manual or automatic. With a headway of 80 to 90 seconds,
proven automation technigues may be used. The system provides
scheduled collection and distribution service along a line, in a loop, or
in a limited area.

A second generation of URBA, now b_eing studied includes an URBA -
PRT and an URBA - DUQ-MODE using the same suspension and
propuision methods.

PUBLISHER'S NOTE:

The most developed URBA system is the URBA 30 which is designed fo fill the
gap between subway and bus transit for capacity. These data sheets are based on
that system An URBA 160 has also been proposed.

‘OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . .. ........ 14,400 psar/hr
in 8 vehicle trains

- Max Practical One-Way Capacity . .. .......... 10,000 psar/br
: ' ‘ in 8 vehicle trains
Min Theoretical Headway . . .. ... ... it .. 60 sec
Min Practical Headway . . ... .......... ..., ... Bbsec
Availability .. . . ... e e Scheduled
TypeService .. ........ lelted area collection and distribution
Type Network ... ...... e e Loops, llne-haul or limited area
~Typeof VehicleRouting ... .......... .. ....... Fixed -
TravelingUnit . ... ... .... . . One vehicle and trains with up to
SR 8 vehicles

PHOTOMONTAGE OF TYPICAL
GUIDEWAY INSTALLATION

PHOTOMONTAGE OF
TYPICAL STATION INSTALLATION
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AVERAGE SPEED [km/hr} VEHICLE PERFORMANCE:
e s . Cruise Velocity . . .. ................. 31 mph {50 km/h)
-t Max Velocity . ... ... .. ... .. . . ... ... 44 mph {70 km/h)
E .5 = Max Grade . .. ........ ... ..\t 10%
] 1z B Service Acceleration . . . ... .. ..., .. ... 4.1 ft/s? (1.28 m/s?) {
17 = £ Service Deceleration . ... ............. 4.1 ft/s* (1.25 m/s?)

7 ] - i Maxderk . ............ . ........ 3.28 ft/s* (1.00 m/s?)

x - 3 = . -; Emergency Decel . . ... ... .......... 8.2 /5% (2.5 m/s?)
. : < : g.;, Stopping Precision in Station . . . . ... ........ Gin {127 mm)

G o L Q3 Degradation if Guideway isWet . . ... ... ........... None

g ] - e Degradation fortce & Snow . . ... . ............... None

- - \ z g Vehicle Design Capacity .. .. .......... 30 seated 0 standing
=2 Q| \\ " - ; Vehicle Crush Capacity . ... ........... 30 seated 0 standing

E i ’;‘ Feg § Energy Consumption, Accelerating and Decelerating Only

] i = @ Empty Vehicle .. ... ... 6.4 kwh/veh-mi (4.0 kwh/veh-km)

] SR S At Design Capacity . .. . . . 8.1 kwh/veh-mi {5.0 kwh/veh-km)
r ] \ : £ Energy Consumption, Cruise Only
. 7 g : Empty Vehicle .. ... .. 4.35 kwh/veh-mi {2.7 kwh/veh-km)
' R 3 s At Design Capacity . ... 5.23 kwh/veh-mi (3.25 kwh/veh-km)
g : T STATIONS:
: ] a33ds 39vuany Type . o o .. .. On-line and off-line, elevated, at-grade or below-grade
TypeBoarding . . .. . .. ... . . Level
Ticket or Fare Callection .. .. ... .......... . . Not specified
S g Security
= Boarding Capacity | =+ -+« -« As required - not specific to
- Deboarding Capacity URBA 30
:Zz MaxWaitTime . .. ... ..... ... ... ...... 20 to 30 sec
T & Vehicle in StationDwell Time . . .. ............... 30 sec
g'.\ ’S Average Station Spacing . ........... 0.3-06mi(0.5-1km}

5 s INDIVIDUAL SERVICE:

o o Privacy ... ... ... . . ... ., Passengers share vehicles

2_ gﬁ Transfers . . ... ... . . e e As required ‘

g S;- Stops . .. e Stops for other passengers

2 = Accommodation . . ... ... . L . Seated only
LW g Comfort . .. ............. Heated and air conditioned vehicles

i 2 Security . . ... ... .. Information unavailable
O E Instruction . . ... ... ... ... ..., Information unavailable
o RELIABILITY & SAFETY:

Fail Safe Features . ... ... ... In case of power failure or if power
L i T N N is turned off, vehicles land on tracks and come to a stop without
H g : any mechanical device.
- SHNOH/SYAONIASSYd Fail Operational Features . . . . . Vehicle can remain in slow aperation
‘ALIDYdVO 3NIT even if one motor or if one air cushion is not operated. Distressed
vehicles can be towed.
Total System Mean Time Before Failure
] s g g System Restore Time After Failure
3 3 3 Station Mean Time Before Failure R Data unavailable

_18 3 : Station Restore Time After Failure
€ Yo i £ Vehicle Mean Time Before Failure

~ j&q 0 = —§E Strategy For Removai of Failed Vehicle . ... ... Tow vehicles on a

1o |a- ' 'Ei > side track

N3 I~ \ o § Strategy For Passenger Evacuation of Failed Vehicle .. ....... Air
— = 32 *‘I aleg inflatable emergency egress chute

S I8 if y Rl E System Lifetime ..., ... ................ Data unavailable
” EE\%E lt i '§ § Vehicle Lifetime . ., . .. ................ Data unavailable
R R e’ MAINTENANCE:

g . s s | > Approx 10% spare vehicles required, other information unavailable
O ow N anl E o : . - . .
~8 o &2 CARGO CAPABILITY:

Frei Frr N o o Passenger Articles .. ... .., ... Small packages and hand luggage ‘
SER NI R .
S R I 12z Goods Movement . . ... .. e e e Not provided
- R SENREE ‘

. af ¥ PERSONNEL REQUIRE_MENTS: _ _
] : -JH/squa)usdyf uosiag Typical System of 48 vehicles, 13 stations and automatic operation
TNOWLYZIILN FT1DIHIA ' Total personnel . ... .. L e 26




PHYSICAL DESCRIPTION

VEHICLE:

Overall Length . . ... ... ... ... .. ..... 29.5 ft (9000 mm}
OveraliWidth . . .. ... ... ... ... ...... 6.56 ft {2000 mm)
Querall Height . . .. .. ... . ........... 6.56 ft {2000 mm}
Empty Weight . . . ... ... ........... 8,000 Ibs (3636 kg)
GrossWeight . . ... .. ... . ... 12,000 lbs {5450 kg)
Passenger Space (Design Load) . ... .. ... 5.4 1t (0.5 m?) seated
Doorway Width . . ... ... ... ... ... ... 23.23in (590 mm)
Doorway Height . . .. . . ... ... ....... 64.96in (1650 mm)
StepHeight . . ., .. ... ... . e, e Level
SUSPENSION:

Type . . ... .. .... e 6 air suction hogies per vehicle
Design Load ... ... e .. 2,992 Ibs (1360 kg)/bogey
Lateral Guidance . . .. ... ... JAir suction to side walls of guideway

PROPULSION & BRAKING:

Type & No,. Motors .. ... .. 6 linear induction motors per vehicle
MotorPlacement . . . .. .. . ... . ... Under floor
Motor Rating . . . .......... e e e e e e e 26.8 HP, 20 kw
TypeDrive . .. .. . e e e Linear motor
Type Power . . . . ... e e e 500 vac 3¢
Power Collection . . .. ... ............. Through catenaries
Type Service Brakes . ... ... .. .. Dynamic through finear motors
Type Emergency Brakes . ... .. Opening of air chamber and landing

o shoe brakes
Emergency Brake Reaction Time (i.e., time period from first sensing a

failure to reaching full rated braking) ... ........ 0.5 sec
SWITCHING:
Type & Emplacement . . .Mechanical movement of guideway sections,
on-guideway
Switch Time {lock-to-foek} . . .. ... ... ... .0 ...... 5 sec
Speed ThruSwitch .. ... .......... 31 mph {B0 km/h} max
Headway ThruSwitch . . .. ... .. ............... 60 sec
GUIDEWAY: .
Type . o it e e Overhead inverted u-shaped beam
Materials . ... .. .. ... ... .. ... . ,Steel or concrete
Single Lane Efevated Guideway:
Max ElevatedSpan ... . ... ........ 328 £t (100000 mm)
Overall Cross Section Width . . . ... 6,12 ft (1560 mm) at top
568 ft (1,730 mm) at bottom
Overall Cross Section Height . .. .. . ... 5.26 ft {1603 mm)
Designload ... ............ . . ... .Data unavailable
" Pouble Lane Elevated Guideway: -
Max ElevatedSpan . .. .. ......... 328 £ (100000 mm) -
-Overall Cross Section Width
‘Overall Cross Section Height ] .......... Data unavailable
Design Load ' '
Guideway Passenger Emergency Egress . . . . ... ........ None
- Type Elevated Guideway Support Columns . . ....... As required
- CONTROL:

" Any contro! may be used, mainly existing subway coniral system

envisioned. Vehicle is equipped with driver seat and may therefore be

operated manually. Fixed block headway and -anti-cdllision system is .

assumed [e].

STATIONS:

Generally not specified, platform dimension requirements of 262 ft {80
m} length for an B-vehicle train.and 7.2 1 {2.2 m} wide.
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VEHICLE SUSPENSION

Support beam

Lift chamber Trock

Fans ‘_ﬁs\‘f ﬁ" = | | linear motar

“”{“"“9‘ 1\ i dF— oravec e
R 7 L e -
7 unafﬁb/m//
N0
DYNAVAC SUSPENSION

PRINCIPLE

)

N
1 oy \v:\\\\\\\\\
R

wing -
Switch extramity

Switch body —/

GUIDEWAY SWITCH .
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100 DEVELOPMENT HISTORY, PLANS & PROGRESS:
The suspension principle was developed in 1966 by Mr. M. Barthalen

75 and tested on several models with different sizes. An 80 meter track

with a train of 10-seat vehicles has carried 25,000 visitors since March,
p 1968. A computer simulation of the dynamic behaviar of the vehicles ‘

S e and the bogies was performed. At present the organization Société

Civile pour L'Etude et le Development de |'Urba et de ses Dérives

25 (SETURBA} has been set up for the industrial development program,
. ol el  INSTALLATIONS & CONTRACTS:
L. - ) =] ’ None
O (=] -
$ 2% Bon sk 5 5% 8
S &0 60d 5S¢ a8 & sz B COSTS:
DEVELOPMENT STATUS Capital . . Approx $4.18 million/mi (13 million F.F./km) all included

$520,000 {2.6 million F.F.} for guideway/support foundations,
double-guideway
Operational } _______________ - 1.26 cents/seat-mi
Maintenance (3.9 French cents/seats-km)

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . _Approx 10.5 ft {3200 mm)
Single Lane Guideway Envelope Height . . .Approx 10.5 ft (3200 mm)

Single Lane Guideway Structural Weight . ... .... Data unavaiiable

Double Lane Guideway Structural Weight . . . . . . . Data unavailable

Max Grade . ....... .. ... ... . ... .. .. .. ..... 10%

Min Vertical Turn Radius . . . ... ... ...... 1640 ft (500 m) at

r 40 mph (64 km/h)
—} & L Min Horizontal Turn Radius . .. .. ... ........ 131 ft (40 m)
= PROTOTYPE TEST VEHICLES Cons:truction P.r.c)cess ......... - Prefabricated guideway. sections
AND GUIDEWAY Staging Capability . ........ Sections can be operated while others

'E under construction. '

LIMITATIONS: [e]

Switching system appears to be complicated by the DYNAVAC
suspension systermn. |f conventional raifroad control is emploved then
minimum headway will be fixed. If guideway is suspended by guy
wires, then installation will require large verticle clearance.

ENVIRONMENTAL IMPACT:

Emissions ... ................ No direct polluting emissions
Visual, Single Lane Elevated Guideway . . .. ...... ... ......
H1 — 2.56 ft {780 mm), H2 —9.34 ft (2850 mm)
W1 -~ 5,68 ft {1730 mm), W2 — 6.5 ft (1280 mm)
P:’ — 5.4 ft {1650 mm), P2 — 10 ft (3050 mm}
- MNoise .. ....... .. ..., 70 dbA at 23 ft {7 m} from guideway

SUSPENSION BOGEY
OF PROTOTYPE

ARTIST RENDERING OF
INSTALLATION PROPOSED - : : . _
FOR CITY OF ROVEN . S .




VAL

CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPERS: Engins Matra
Avenue Louis Breguet
78.140 Vélizy, France
Tel: 946.96.00
Telex: ENMATRA 69.077 F

C.E.M.

27, rue du Rocher

75.382 Paris 2 éme
France

C.I.M.T. Lorraine

42, av. Raymond-Poincare
75.016 Paris 16 eme
France

LICENSEES: None

PATENTS: Patents granted in France, USA, UK, RFA, ltaly,
Switzerland, Belguim, Japan, Argentina, Spain, and
Canada

DATA REFERENCE CODE: [a 41: except as noted]

SYSTEM DESCRIPTION:

VAL is a Light Guideway Transit system {Métro a Vehicules
Automatiques Légers). Moreover, the name VAL is also acronym for
Villeneuve-d'Ascg-Lille, the first implementation project of the system.

Connected vehicle pairs ride on rubber tires over an exclusive guideway
carrying passengers along lines or in loops in a collection/distribution
service. The system is completely automated and headways of 60
seconds are envisioned. The vehicles operate on an autonomous way
working out their speed program by using passive blades laid on the
track but under constant surveillance from a central control station.

The system is planned to be the main transportation system of the City
of Lille, the first line connecting the new town created at Villeneuve
D’'Ascq with the city of Lille and serving a large part of the city.
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DEMAND DENSITY Person Trips/Sq. km./Hr.
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T
1

OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:

Max Theoretical One-Way Capacity . ... ............. 15,000 psgr/hr
Max Practical One-Way Capacity . . . ... ........... 12,000 psar/br [e]
Min Theoretical Headway . . . . . .. v 0 v i vt i m it e e e et v e e 80 sec
Min Practical Headway . . . . . . . . 00 i e e 75 sec [e]
Availabibity . . . .. .. ... e e Scheduled or on-demand
TypeService . . ... ....... L.inear or limited area collection & distribution
Type Network . . . . . it it e e e e e e e e e Linear or loaps
Typeof VehicleRouting . .. .. ... .. ... it anann Fixed
Traveling Unit .- . . ... . o oo 2 or 4 vehicle trains

VEHICLE PERFORMANCE: (2 veh train)

Cruise VBIOCIEY . . o 0 o vt v e it et v e n e e 37 mph (9.6 km/h)
Max VelottyY . v v v i s e v e e e e e e e e . 50 mph {80.5 km/h}
L L T - o 10%
Service Acceleration . . . . .. .. ... e 4.26 ft/s2 {1.3 mfs2)
Service Deceleration . . .. .o v v it n e 4,26 ft.’sa {1.3m/fs?)
Max Jerk . . .. .. e e e 2.0 ftfs” {0.6 m/fs))
Emergency Decel .. ... ... ... ... 6.57 ft/s” {2.0 m/fs”)
Stopping Precision inStation . . . ... ... ......... 3.00in (1254 mm)
Degradation if Guideway isWet . . ... ...... ... ..., Data unavailable
Degradationforlce &Snow . . . . .. o i e i i e Data unavailable
Vehicle Design Capacity . ........ {12 folding seats) 62 seated 63 standing
or 50 seated {no folding seats) 88 standing
Vehicle Crush Capacity ... ... ... .. ... ... 50 seated 140 standing
Energy Consumption . . . . . .. . .. . ...ttt aaan Under study
STATIONS:
1 1= «+ . On-line
TypeBoarding .. ........... e e e e e e e Level
Ticketor Fare Collection . . . . .. . o v v ot i v mn e v v nn . . . Automatic
SECUNitY . . . v v v vt i e e e Closed circuit TV, voice communication
BoardingCapacity . ............. PP Up to 15,000 psgr/hr [e]
DeboardingCapacity . .. . ... v vt i it i e Up to 15,000 psgr/hr [e]
MaxWaitTime ., . . . . . . .. e v e s e e 1 min
Vehicle inStation Dwell Time . . . . oo v vt v s v i v i enmns 30 sec [f]
Average Station Spacing . . . . . .. ... i i on 0.75 mi (1.2 km)
INDIVIDUAL SERVICE:
Privacy . . . ... .. e e e e . . . Passengers share vehicles.
Transters . . . . e i e e e e e e e e Yes, onto other lines
1 T o T2 Yes, for other passengers
Accommodation . . ... ..., ..o e Seated and standing
Comfort . . ............. Molded seats, ventilation, climatisation possible
SECUNLY & v v s it i h r e s m e e e e e Data unavailable .
instruction ... ............ Signs and veice communication with central

monitoring station

RELIABILITY & SAFETY: _

Faii Safe Features . . ... .....,...... Overspeed and anti-collision service,
battery for vital controls

Fail Operaticnal Features . ........... Overspeed and anti-collision service

Total System Mean Time Before Failure
System Restore Time After Failure i
Station Mean Time Before Failure Y. .. ... ...... Now under review
Station Restore Time After Failure ' -
Vehicle Mean Time Before Failure

Strategy For Removal of Failed Vehicle . ... ........ Failed train may be

pushed by next one.
Strategy For Passenger Evacuation of Failed Vehicle . ... ... Data unavailable
System Lifetime ... ... .......... e e e e e e e 30 years
Vehicle Lifetime . . . .. ... ... ... v nn, Data unavailable
MAINTENANCE:

Garage and maintenance shop facilities

CARGO CAPABILITY: :
Passenger Articles . ... ...........0..: Small articles and luggage [el]
GoodsMovement .. .. ... iv v - Not provided [e]

PERSONNEL REQUIREMENTS:

Attendants at central control and maintenance personnel
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PHYSICAL DESCRIPTION

VEHICLE:
Overallbength . .. ..... ...« cuin.. 83.6 ft (25481 mm)
Overall Width . . . .......... e e 6.25 ft (1905 mm)
Overall Height . . . ... ... .. ... .... 10.0 £t (3048 mm)
Empty Weight . .. .. ... ........... 50,600 lbs (22947 kyg)
GrossWeight . . .. ................ 70,400 lbs (31926 kg)
Passenger Space (Design Load} ., ..,....... . . . Data unavailable
Doorway Width .. ...,.............. 51L24in {1302 mm)
Doorway Height . . ...... e e e e 75.96 in {1929 mm)
SUSPENSION: ‘
Type . . .. .... Supported on rubber tires and pneumatic suspension
with constant height control
Designtoad ........... e e e e e Data unavailable
Lateral Guidance . . . . ... .... 4 horlzontal prneumatic wheels at
each hub level
Obstacle Clearance . . .. ....... Frontal protecting device actuates

emergency brakes
PROPULSION & BRAKING:

Type&No.Motors . .. .............. 2 electric motors, dc
Motor Placement . . .. ........ e e e e On-board vehicle
Motor Rating . . .. ... .. e e e e e e, 180 kw
TypeDrive . .. ....... e et e e e e . . Data unavatlable
Gear Ratio . . .. i i it ittt i s s i e s s e . Data unavailable
TypePower . .. ........... e et e e 800 vdc
PowerCollection . . . . . . . ¢ i v i v it et s e . .Side rail
Type Setvice Brakes . . . . . . . . Dynamic regenerative and pneumatic
Type Emergency Brakes ... ... . Electrically controlled pneumatic
Emergency Brake Reaction Time . ................ 0.2 sec
SWITCHING:
Type & Emplacement . . . . .. .. Mechanical movement of guideraii,
guideway located
Switch Time {lock-to-lock) . ... .. .. ven . . 10sec
Speed ThruSwitch . ... ............ Not limited by switch
Headway ThruSwitch . .. .. ... .. Must be greater than 15 sec [f]
GUIDEWAY:
Type . . .. .. e e . . . . Dual running surface with side guiderails
Materials . . ... e e e e e e e Prestressed concrete
Running Surface Width . . . . . ... _ ... ... 7.0 #{2133.6 mm) -

Single Lane Elevated Guideway:
Max Elevated Span .
QOverall Cross Section Width
Overall Cross Section Height
Design Load

Double Lane Elevated Guideway:
Max Elevated Span
Qverall Cross Section Width
QOverall Cross Section Height
Design Load

Guideway Passenger Emergency Earess ... ... ... Data unavailable

-Type Elevated Guideway Support Columns .. . ... Data unavailable

e e e Data unavailable

" CONTROL:

On-board contro! {on one vehicle per train) for speed control, stopping at station,
door opening, headway control and security devices (overspeed and
anti-collision); centra! control station for monitoring: automatic train control, the
on-board safety devices {in the event of failures), stations, sub-stations; central’
computer with SK-.word -memory

STATIONS:

.. Stations may be completely unattended. For 2 platforms a length of 98 ft (30 m)

and width of 39 ft {12 m} are required. The stations are completely enclosed for
weather protection and safety.

3037

800

1457%
[+—3900

| Dimensions in mm
1750

VEHICLE END VIEW

1
1070

13200

SINGLE VEHICLE SIDE VIEW

A — Running track {with heating)
B8 — Guiderail & negative potential elec. rail
C — Guide rail & draunding rail
D — Positive electnc rait E - Transmms:on lines
o ' F —Contact studs {speed control)
G -Contact studs {(anti-collision}

GUIDEWAY ELEMENTS
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DEVELOPMENT HISTORY, PLANS & PROGRESS:

In 1971 the group VAL was retained for the project of Lille by EPALE
75 - (Etablissernent Public d'Aménagement de la Ville Nouvelle de Lille Est,
Cité Adminsitrative - 19 éme. étage, 59.048 Lille Cedex).

s0 A test track was installed during the summer of 1973 and the beginning
of commercial service was planned for late 1974 — 5 mi (8 km) of
two-way guideway and 8 stations.

{ 5 i
% EERIPL E T g

25

ol INSTALLATIONS & CONTRACTS:

s,

System "under construction to connect the city of Lilie with the new
town of Villeneuve-d'Ascq. serving a number of stops in between —
commercial service was to begin in late 1974 over 5 mi (8 km} of
double guideway between 8 stations. (Total systern estimated cost of

STATUS OF DEVELOPMENT $8 to 10 million not including civil works)

CNCPT
PREL
DSGN -
DTL
DSGN
PROTO
TEST
DEMO
DSGN
DEMO
MFGR
INSTL
OPNL

2 B COSTS: [b]

Capital . ......... $2.4-3 million/mi {12-15 million FFr/km} for

total system {double guideway) not including civil engineering
Operational )
Maintenance } ....................... Data unavailable

INSTALLATIONS OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width
Single Lane Guideway Envelope Height
Single Lane Guideway Structural Weight
Double Lane Guideway Structural Weight

...... Data unavailable

Max Grade . . .. .. .. . . e .o 10%

Min Vertical Turn Radius . . ... ........... . Data unavailable

Min Horizontal Turn Radius . . ........ ve ow e 131 F (40 m)

Construction Process .. ...... Prestressed guideway construction,

preferably prefabricated

CONTROL CENTER AT TEST TRACK Staging Capability .. ... Loops or sections of line could be operated

while others under construction [e]

LIMITATIONS: [e]
Permission of standees limits accel/decel to approx 4.4 ft/s* (1.34

¥ m/s?).

i ' Fixed Block headway control and anti-collision fixes min headway to
design value. .

) Overall size of vehicle and guideway may Jlimit installations to

uncrowded sites.

ENVIRONMENTAL IMPACT:

Emissions .. .............. No direct polluting emissions [e]
Visual, Single Lane Elevated Guideway . . ....... Data unavailable
Noise ......... ..., « + .. 70dbA inside vehicle
Tgemre : 70 dbA at 197 ft (60 m)

Quartier
& Annapes

—  LINE:HAUL NETWORK CO:. NECTING
' LILLE WITH VILLENEUVE-D'ASCQ
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VONA SYSTEM (Vehicles of New Age)

? CLASSIFICATION: Light Guideway Transit
OTHER NAMES: None

DEVELOPER: Mitsui & Co., Ltd.
2-9, Nishi Shimbashi
Itchome, Minato-ku
Tokyo, Japan
Tel: Tokyo (508} 3508
Telex: J22253

- Nippon Sharye Seizo Kaisha, Lid.
: New Transportation Division
1-1, Sanbonmatsu-cho, Atsuta-ku : .
Nagoya, Japan VEHICLE
Tel: Nagoya (882) 3311

LICENSEES: Mitsui & Co. {U.S.A.), Inc.
Pan American Bidg.
200 Park Avenue
New York, New York 10017, US.A,
Tel: (212) 973-4600

Mitsui & Co. (Canada} Ltd.
3333 Place Ville Marie
Montreal 113, P.Q., Canada
Tel: {514) 866-4327

. PATENTS: Under application in Japan

DATA REFERENCE CODE: [a: except as noted] ARTIST VIEW OF
STREET INSTALLATION
SYSTEM DESCRIPTION:

The Vona System is a completely automated Light Guideway Transit
system of electrically propeled rubber tired vehicles operated in trains
of 3-12 vehicles over an exclusive guideway. The number of vehicles per
train, headway, dwell time, and speed are adjusted automatically from a
central computer. Service is both scheduled and on-demand. ‘

Cut

The developers propose that the VONA System is applicable for
passenger sefvice in activity centers, local service in a new town, and in
airports. Cargo service is proposed for refuse coliectlon baggage in
alrports and cargo in harbors.

OPERAfIONAL CHARACTERISTICS

- SYSTEM PERFORMANCE: o ARTIST IEW OF

Max Theoretical One-Way Capacity . .......... 18,000 psar/hr AIRPORT INSTALLATION
Max Practical One-Way Capacity . . . .......... 12,000 psgr/hr
"Min Theoretical Headway . . . . . .. .. ... ... v ... 60 sec
Min Practical Headway ... ..............., ... 90sec
Availability . ... ....... e e e Scheduled and on-demand
Type Service . ........ ‘Limited area collection and distribution or
: line-haul
TypeNetwork . .. .. .. ... . ...t en.n Linear or lcops
. . - TypeofVehicleRouting ...............c.......Fixed
' ©TravelingUnit . ......... Single vehicles or 3 to 12 vehicle trains
. VEHICLE PERFORMANCE: :
Cruise VRlOCIY . . . . . . i i it ittt e i st m s D, 37 mph {60 km/h}
CMaX VeIOCILY L . . . e e e e e e e e e 45 mph (72 km/h)

Max Grade . . . . . . i i it it e et e e e e 7%
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DEMAND DENSITY Person Trips/Sq. km fHr.

Service Acceleration . .. .., ... ... ..., 2.25 ft/s> (0.69 m/s2)

Service Deceleration . . . . . . ... .. .. ......... 2,25 ft;’s2 (0.69 m/s’)
Max Jerk . . ... ... e e, 3.2 ftfs” {0.98 m/s>)
Emergency Decel . . . . . . ., .. . e 4.1 ft/s” {1.26 m!szl
Stopping Precision in Station . . . .. ... ........... 1.8 in (3300 mm)
Degradation forfce & Snow . . ... .., ........ Same as clear, if guideway
is enclosed

Vehicle Design Capacity ... ............,.... 11 seated 14 standing
Vehicle Crush Capacity . ., . . ... ... ... 0. 11 seated 24 standing
Energy Consumption, Accelerating and Decelerating Only

Empty Vehicle . . .. ... ,..., 0.51 kwh/veh-mi (0.87 kwh/veh-km)

At Design Capacity .. ....... 0.62 kwh/veh-mi (0.99 kwh/veh-lcm)
Energy Consumption, Cruise Only

Empty Vehicle . . ... ....... 0.35 kwh/veh-mi {0.57 kwh/veh-km)

At Design Capacity ... ...... 0.47 kwh/veh-mi {0.76 kwh/veh-km)
STATIONS:
I On-ine
TypeBoarding . . . . . .. .. . . . e e Level
Ticketor Fare Collection . . . . ., . . .. i it e e Automatic
Security . . . . ..o e e e e e e e Closed circuit TV
BoardingCapacity . . . . ... ... .. ... . ... ... 15,000 psgr/hr/platform
Deboarding Capacity . . ... ... . ve v enn... 15,000 psgr/hr/platform
MaxWait Time . . . ... i e e e e 10 min
Vehicle in Station Dwell Time . . . . . . . ... ... ... ..., 20 ta 30 sec
Average Station Spacing . . . ... .. .. e e 0.5 mi {0.8 km)
INDIVIDUAL SERVICE:
Privacy . ........... . ... . . ... .. Passengers share vehicles.
L 2 L1 As required
SIOPS . .. e e e e e Vehicles stop at each station.
Accommodation ... . ... L. e Seated and standing
Comfort . . .. .. . e e e Air conditioning
Security . ... ... .. ... .., Radio, fire extinguisher, emergency devices
Instruction ., ... . e e Instruction panel and audio announcements
RELIABILITY & SAFETY:
Fail Safe Features . ., .., ... ... Vehicles have additional emergency running

wheel and emergency guidewheel to enable faited vehicle to drive to
station, by=pass line or maintenance station, [e 14]

Fail Operational Features . , . . ..., ............ Information unavailable
Total System Mean Time Before Failure . .. ... ... ..., ..... 2,000 hes
System Restore Time After Failure , ., .. .. ... ... .. ... .... 0.3 hrs
Station Mean Time Before Failure . . . .. . ... . . v v unn. 10,000 hrs
Station Restore Time After Failure . . . .. ... . .. ... et sa.. 0.3 hrs
Vehicle Mean Time Before Failure . . . ..., . ... ... ......... 3,000 hrs
Strategy For Removal of Failed Vehicle ... ............. Vehicles have

emergency running wheel and emergency guidewhesl. [e 14]
Strategy For Passenger Evacuation of Failed Vehicle ... ... ... . Emergency

path in center of double land guideway for emergency exit on foot;
above-grade guideway can include emergency trap door and pull down
escape ladder, [e 14]

System Lifetime . . . . . . . ... e e e .. 20 years
Vehicle Lifetime . . . . . ... ... . ... . e . 13 vyears
MAINTENANCE:
inspection Frequency {One-way guideway assumed) . ... .............
Guideway . ... .........., 1.5 hrs every 1 days/18.6 mi (30 km)
Station . ... e e e Data unavailable
Vehicle . ... ... . .. ... e, 0.2 hrs every day
CPeriodic Maintenance . . . . L L. L. i e e e e e e e e e e e
Guideway . . . .. ... e e e e Data unavailable
Station . ... ... e e 1 hrs every 30 days
Vehicle .. ................. e e e e - 6 hrs every 30 days
Adjustments Required , . ., ... e e e e e Information unavailable
Other Maintenance . . . .. ... ... .... ATOQ, CTC - 6 hrs every 2 months

CARGO CAPABILITY:

Passenger Articles . . ... ... ......... Only small hand carried packages
Goods Movemgn't . . . . [Passenger cab is easily replaced with a freight module

PERSONNéL REQUIREMENTS:

Typical System of 120 vehicles, 7 stations and 9.3 mi {15 km) of one-way

guideway -
No. of Operators/Vehicle . . ..., ... .. e e e e e e e None
MNo. of Attendants/Station . ........ e e et e P 3 [l
No. of Adminstration Personnel . . . . ., . . ... .. 0 v e e, 19
No. of Central Control Attendants . . .. . ............,.. 12/24 hrs
No. of Maintenance Personne!l . . .. .. e, .. 27
Engineering Staff . . . ... . . .. .. ... e 4
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PHYSICAL DESCRIPTION

VEHICLE:
OveralbLength . . ... ............... 17.39 ft (6300 mm)
OverallWidth . .. .. ... ... ... ...... 6.76 ft {2060 mm)
Overall Height . . . ... ... ........... 10.04 # {3060 mm}
Empty Weight . .. .. ... . ........... 9,923 ibs {4500 kg}
GrossWeight . . . ... ... .. .......... 13.779 lbs (6250 kg)
Passenger Space (Design Load) . ... .. .. 3.01 ft? {0.28 m?) seated
2.69 f1? (0,25 m?) standing
Doorway Width . . ... . ., .. e e e e 39.37 in {1000 mm)
Doorway Height . . . . . . ... .......... 71.14 in {1807 mm)
StepHeight . . . . . ... . . ... . Level
SUSPENSION:
Type . .. .o ..o .. Supported by 4 pneumatic tires on 2 axles,
.. bogies and leaf springs
Design Load ... ... ..... 5,015 lbs (2275 kg}/front suspension
5,015 Ibs {2275 kg)/rear suspension
Lateral Guidance . . ... ......... PP Center guide beam

PROPULSION & BRAKING:

Type& No.Motors . ... .............. One rotary dc electric traction
motor per vehicle, 500 vde

Motor Placement . . . . .. vt i s s e e e e Aboard vehicle
MotorRating . . . ................... 73.8 HP, 55 kw at 2200 rpm
Type Drive . o L e e e Differential gear
GearRBatio . ... ... ... .. . e 5.857:1
TypePower . . .. . .. ... ... ... .. 800 vdc, 220 max amps
PowerCollection . . . .. .. .. v i v v e e, By current collector shoes
TypeServiceBrakes . .. .. .. ... ... . .. ..., Hydraulic brakes
TypeEmergency Brakes . . ... .. .. .. .............. Spring brakes
Emergency Brake Reaction Time . . ... ... ............... 0.3 sec
SWITCHING:
Type & Emplacement ., . . ... ... ....... Rotating guideway horizontally
Switch Time {lock-to-lock) . .., .. ... ... ... .. ... . ... ... 10 sec
Speed ThruSwitch . .. ... ... . ... ... ...... 37 mph {60 km/h} max
Headway Thru Switch . . . . . ... ... .. ... ... . . . . ..... 60 sec min
GUIDEWAY:
Type . . . . . ... e Above-grade; two running beams and one guiding
wide-flange steel beam
Materials . . . . .. ... Steel
Running Surface Width . . . . ., . e e e e e e 0.98 ft {300 mm)
‘Single Lane Elevated Guideway:
Max Elevated Span . . .. .. ........ Standard 49.2 ft (15000 mm)
Overall Cross Section Width . ., .. .. ... ..., . 5.25 ft (1800 mm)
Overall Cross Section Height . . ... . e e 1.94 ft {590 mm)
DesignLoad . ................... 1.143 ihs/ft (1700 kg/m)
Double Lane Elevated Guideway:
Max Elevated Span . . ... ......... . Standard 49.21 ft {15000 mm)
Overall Cross Section Width ., ... .. ..., ... 14.11 ft {4300 mm)
Overall Cross Section Height . . . . ... ... .. _ ... 1.94 ft {590 mm}
DesignLoad . ... .. ... . .......... 1,143 Ibs/ft (1700 kg/m)
Guideway Passenger Emergency Egress . . ... ... .. .. Provided in center or

along side of guideway

Type Etevated Guideway Support Columns . . . .. .. ....... Steel pipe or

reinforced concrete

-CONTROL:

"~ Command and control is a totally automatic hierarchy. A central computer
-processes demands and adjusts schedules, numbers of vehicles per trains, routes,
. destinations, automatic train control, power system contral, failure detection and

maintenance, ticketing, and is used in business accounting. Headway control is
asynchronous. Wayside automatic control equipment is located at stations.

STATIONS:

Stations are either fixed platforms to accommodate max train length of 228.3 ft
(69.6 m) as center isfands or separate side platforms. Circular stations are also

proposed whereby the train continues to move at 1.24 mph (2 km/hr} and
" passengers board via a rotating constant speed platform. ’

Ticket-fare collection machine, guidance, speakers, light, television camera, etc,,

will be installed. If necessary, elevator, escalator or moving way can be provided.
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DEVELOPMENT STATUS

FE PROTOTYPE DEMONSTRATION
" AT YATSU PARK

OPNL

INSTALLATION ENVELOPE

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The VONA System has been developed jointly by Mitsui & Co, Ltd,
and Nippon Sharyo Seizo Kaisha Ltd. The following prototypes for
testing have been constructed:

October, 1971 - 150 m test line at Toyokawa Factory

in Aichi Pre.

March, 1972 — 400 m prototype line at Yatsu Park
in Chiba Pre,

May, 1973 — 400 m test line at Toyokawa

INSTALLATIONS & CONTRACTS:

Prototype at Yatsu Park in Chiba Pre,
— 400 m single way elevated guideway
~ two vehicles
— totally automatic operation

COSTS:
(Based upon typical system of 8.3 mi (15 km) single lane guideway, 7

stations, 120 wvehicles, 130 veh-mi/day, 7 veh-hr/day, 840 hrs
operation per day}
CapitalCost . .. .. .. ... ... .... Total avg of $5,280,000/mi

($3,200,000/km) single lane
........ $2,080,000/mi
{($1,300,000/km)

Avg Cost per Single Lane Guideway

AvgCostperStation . . .. .. .. .. . ... ... .. $900,000
AvgCostperVehicle . . . ... .. ... ... .uu.... $80,000
Computers, Software, & Control Center . . ... ... $5,300,000
Maintenance & Storage Facilities . . . ... ...... $5,300,000
Power Distribution & Substations ... ........ $2,700,000

Operation & Maintenance Costs . . . .., . Total avg 6.4 cents/veh-mi

(4 cents veh-km)

INSTALLATION OR RETROFIT CAPABILITY:

8.86 ft (2700 mm) [e]
12.4 ft (3782 mm} [e)
470 lbs/ft {700 kg/m)

Single Lane Guideway Envelope Width
Single Lane Guideway Envelope Height . . . .
Single Lane Guideway Structural Weight
Double Lane Guideway Structural Weight 873 Ibs/ft {1300 kg/m)
MaxGrade . ... .. .. .. ... ... e 7%
Min Vertical Turn Radius . . . 1,640 ft (500 m) at 37 mph (60 km/h)
Min Horizontal Turn Radius . 65.6 ft {20 m) at 10 mph {16 km/h)
Construction Process . . . .. Off-site prefabricated guideway sections
Staging Capability . Aloop could be installed and operated while
others are under construction.

LIMITATIONS:
On-line stations limit headway to 90 sec. {e]

Instatiations would probably be limited to new towns or other new
developments.

Standing passengers limit max service accel/decel to approx 4.1 ft/sec?
{1.25 m/sec?).

ENVIRONMENTAL IMPACT:

Emissions . ... ............... No direct polluting emissions
Visual, Slngle Lane Elevated Guideway ... ........... e e
H -1 94 ft (590 mm), H, — 11.97 £t (3650 mm}
w, - 5.25 ft (1600 mm}, W_ — 6.76 ft {2060 mm)
P — 5,09 ft {1550 mm), P — 11.78 £t {3590 mm)
......................... 70 dbA inside vehicle
65 dbA at 26 ft (8 m) to side of vehicle

2
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WESTINGHOUSE TRANSIT EXPRESSWAY

CLASSIFICATION: Light Guideway Transit

OTHER NAMES: Skybus, Tampa International Airport
Passenger Shuttie System

Seattle-Tacoma International Airport
Satellite Transit System

Passenger Transfer System at Busch Gardens
Williamsburg, Virginia

Miami International Airport Satellite
Shuttie System

DEVELOPER: Westinghouse Electric Corp.
Transportation Division
2001 Lebanon Road
West Mifflin, Pennsylvania 15122
US.A.
Tel: {412) 256-6701

LICENSEES: None
PATENTS: Data unavailable
DATA REFERENCE CODE: [a 21/a 51: except as noted}

SYSTEM DESCRIPTION:

The Transit Expressway may be operated manually, however to-date all
installations are totally automated systems for transporting passengers,
in a limited area along a line or around loops, in rubber-tired electricaily
propelled vehicles, over exclusive guideways, between on-line stations.
Service is scheduled, based upon anticipated passenger demand.

The Tampa Airport installation operates a single vehicle on its exclusive
guideway as essentiafly a horizontal elevator. The Seattle/Tacoma
Airport operates trains of vehicles on two separate loops with a separate
shuttle link over which passengers may transfer between loops.

PUBLISHER'S NOTE:

The Transit Expressway is essentially a technology with a set design for vehicle
suspension propulsion, end control The size of the vehicle and guideway
configuration,as well as operating characteristics, may vary dependent upon an
installation. These data sheels utilize the following ennotation: Tampa instaliation
{dencted T}, Seattle/Tacoma instellation (denoted 8), Miami Airport instaliction
(denoted M), and the Anheuser-Busch (Busch Garden} inslallation (denoted B). |

g

BUSCH GARDENS VEHICLE
ON GUIDEWAY

TAMPA VEHICLES
ON GUIDEWAY

SEA-TAC VEHICLE
INSIDE GUIDEWAY

SEA-TAC VEHICLE INTERIOR
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OPERATIONAL CHARACTERISTICS

SYSTEM PERFORMANCE:
Max Theoretical One-Way Ca&aacitv Ce T1 - 5,040 psgr{br, s2. 4,800 psgr/hr,
M. 6,000 psgr/hr, BY - 2,000 psgr/tr {Phase |}, B - 6,000 psgr/hr (Design}

Max Practical One-Way Capacity . . . .. ... T - 5,040 psgr/hr, S - 4,800 psgr/hr

M - 6,000 psgr/hr, M - 2,000 psgr/hr {Phase 1} B - 6,000 psgr/hr {Design}

Min Theoreticat Headway . . . . . ... ... ... ... ... T - 70 sec, S - 105 sec,

M - B5 sec, B - 5 min (Phase 1), B - 100 sec {Design)

Min Practical Headway . . . ... .. ...... T - 70 sec, S - 105 sec, M - 85 sec,

B - 5 min (Phase 1}, B - 100 sec {Design)

Avallability . . . ... .. .. o o e Scheduled and on-demand
TypeService . . .. ... .. ... Limited area, point-to-point, .

) and/or collection/distribution
Type Network . . . .T - star pattern of legs, S - 2 loop with separate shuttie link,
M - 1 shuttie leg, B - 1 loop
Typeof Vehicte Routing . . . . ... .. ... ... ... ... . ... ... Fixed
Traveling Unit . . . ... ..., ... T - single vehicles, § - 7 trains of 1-2 veh each,
M - 2 trains of 2 veh each, B - 1 train of 2 veh each {Phase 1}, B - 3 trains of

2 veh each {Design}

VEHICLE PERFORMANCE:

Cruise Veloeity . .. . ... ... .... T - Not applicable, S - 26 mph {42 km/h),
M - not applicable, B - 30 mph {48 km/h}

Max Veloeity . ... ......... T - 30 mph (48 km/h), S - 30 mph {48 km/h},
M - 28 mph (45 km/h}, B - 30 mph (48 km/h}

Max Grade . . . .. ... it e T-T%,S-4%,M-2%,B-1g%

Service Acceleration . . .. T- 2.93ftls2 {0.89 m,’szl, 5-293 ft152 (0.89 m/s J

M- 2.93 ft/s2 (0.89 m/s2), B - 2.93 ft/s* (0.89 m/s )

Service Deceleration . . . ... T-2.2f/%(067m/fs),5-2.2 ft1522(0.67 m/fs 2?,
M-2.2 ftfs“ (0.67 m/s"), B - 2.2 ft/s° {0.67 m/s”)

Max Jerk ... ......... T .22 ftfs> (067 m/s3'3), 5 - 2.2 ft/s> (067 mfs:y,
M- 2.2 ft/s” (0.67 m/s°), B - 2.2 ft/s> (0.67 m/s’)

Emergency Decel ... ...... T-7.3f7{2.2mfs%),S-73ftfs” (2.2 mfs %
M- 7.3 ft/s? (2.2 m/s®), B - 7.3 ft/s® (2.2 m/s2)

Stopping Precision in Station . . . . .. T-H2in {305 mm), S - H2in (306 mml,
M - 212 in {305 mm}, B - 512 in (305 mm}

Degradation if Guideway isWet . . . .. ... ... ........ Data unavailable
Degradation for lceand Snow . . . . . ..., . ... ,.. ... Data unavailable

Vehicle Design Capacity . .T - 0 seated, 100 standing, S - 12 seated, 90 standing,
M - 0 seated, 100 standing, B - 8 seated, 92 standing

VehicleCrush Capacity .. ... .... ... ... .. ...... Data unavailable
Energy Consumption . ... ..... Dependent on system design characteristics
STATIONS:

TYPE o i c i it e et e e e e e e e e e e e e e et e Qn-line
TTYpPeBoarding . v v v i r e et e e e m e e e e e e e . Level
Ticket or Fare Coflection . . . . . L . . . 0 it it vt s v v i a v as a Free service
SECUNTIY & v Lt i s s e e e e e e Mot required - located in airport
Boarding Capacity . ... ........ T - 5,040 psgr/hr/leg, S - 4,800 psgr/hr/leg,
M - 6,000 psgr/hr/leg, B - 2,000 psgr/hr/leg
Deboarding Capacity .. ........ T - 5,040 psgr/hrfleq, S - 4,800 psgr/hrfieg,
M - 6,000 psar/hr/fleg, B - 2,000 psgr/hr/leg
MaxWwait Time . . ., ......... T-455ec, S - 100 sec, M - 85 sec, B - 5 min
Vehicle in Station Dwell Time . ., . . . . v v v a v v v T - 30 sec, S - 45.560 sec,
' M - 20 sec, B - 20 sec
Average Station Spacing . . . ... .. ... . T-78Q0r 1,000 §t (238 or 305 m),
5 - 1,300 ft (396 m}, M - 1,320 ft {402 m), B - 3,500 ft {1067 m}

INDIVIDUAL SERVICE:
Privacy . v o L i i e e e e i e h e e e e e e Passengers share vehjcle.
Transfers . . . o 4 v e e i e e e e e e e e e Yeas, if trip requires
SIOPS . . . i e e e e e e e T - non-stop per leq, 5 - stops at each station,
M - non-stop per track, B - stops at each station
Accommaeadation . .., ... .. ..., T - standing only, S - seated and standing,
M - standing only, B - seated and standing
Comfort . . . . o . v v v r i i i e e e e Climate control aboard vehicle
Securlty . . ., .. ..., T T T T I P S - closed circuit TV
Instrection T,5, M - signs and audible announcements

RELIABILITY & SAFETY:

FailSafe Features .. .. .. ..+t v All critical subsystems are fail-safe,

M, T equipped with overshoot protection.

Fall Operational Features . . .. ... ... Stops safely at service deceleration, [el

Systerm Lifelime . . . v o v v i it s i i e e e e e e e e e e e e e 20 years

Vehicle Lifetime . . . ... .00 00 el .+ . - . . Dataunavailable
1

T- Tampa Airport Installation_

S - Seattle/Tacoma Airport Installation
M - Miami Airport Installation '
-8 - Busch Garden Installation
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MAINTENANCE:
T o e e Maintenance area at main terminal end of each leg, plus a general
maintenance area for all legs
S e Two maintenance and storage facilities, plus two transfer tables
and four filler tables for adding or subtracting vehlcles
MandB . .. ... ... ...... e e e e e e e e e . Data unavaitable
CARGO CAPABILITY:
Passenger Articles . . . .. e e e Luggage, smal! packages, and wheelchalrs
Goods Movement . . . . . .. L. L e e e e e e e e Not provided
PERSONNEL REQUIREMENTS:
Data unavailable
PHYSICAL DESCRIPTION
VEHICLE:
Overall Length . .. ... .. .., .T-36.25f (11.05m), S - 37.00 ft (11.28 m),
M, B -36.33 1t (11.07 m}
OQverall Width . . . . .. .. .. , T,5-9.33f(2.84m),M,B-9.75ft (2.84m)
Overall Haight . . . . . . 0 o e i et et e e e e e e 11.00 ft (3.35 m)
Empty Weight . . ... .... T -21,500 Ibs*(9772 ka), S - 25,500 Ibs {11591 Kg)
M, B -26,500 Ibs (12020 ka)
Gross weight . .. ... ... T - 40,240 Ibs (18290 kgl, S - 46,700 I1bs (21227 Kg)
M, B - 5,4 677 Ibi {20264 kqg)
Passenger Space (Design Load} . ... ... e e . 2 5 ft* (0.23 m*) (standing)
Doorway Width . . .. .. ie ... T, 5-8B01 (244m) M, B-7.0ft{2.13m)
Doorway Height . . .. .. vee. T,5-6.6 7 ft {2.03 m), B -6.67 ft (2,03 m)
StepHeight . . . . . . . . L e e e e e e e e e e Data unavailable
SUSPENSION:
TYPE + & v v s v s . .Supported on pneumatic drive tires in two dual sets on each
of two automotive axles (2 bogies)
Design Load . . ... ...+« 25,000 1bs on each bogie to accommodate crush
passenger load
Lateral GUidance . . . . .« v v 4 v e v a s ot d s e e e 18in (457 mm)
PROPULSION & BRAKING:
Tyvpe & No. Motors . . . . . v i i i i v v s w o Series wound dc traction motors,
T - 2 each/veh, 5 - 1 each/veh
MotorPlacement | , . . . . . . . .. .t it it e e e e e, Aboard vehicle
Motor Rating . . . .. PR e e b e e e e .« 100 each HP, 39 kw
TypeDrive . . . . ¢ o u v o u v . e e et v e e e e Data unavailable
Gear Ratio . ... ..o « + » .+ - - Data unavailable
TypePower . . . . . .. .. ... [ 480 vac 3(}) full wave thryristor converter
Power Collection . . .. ... PR 3 power rails on guideway - callecter shoes
on vehicle
Type Service Brakes . . .. ... ... + « .+« Truck type air-operated drum brakes
Type Emergency Brakes . . ... ... . . . . Fail-safe spring loaded drum brakes
Emergency Brake Reaction Time . .. ... ... ... ...... Data unavailable
SWITCHING:
Type & Emplacement . .. .. ... Sea-Tac and Busch systems use transfer tables

for adding or subtracting vehicies oniy.
The Transit Expressway switch includes an electric cylinder drive motor,
two sections of guideway and the tangent and curved guidebeams.

Switch Time {lock-tolock) . ... ........ .. .. Transit Expressway - 7 sec

Speed Thru Switch . . . .. Transit Expressway - no additional speed restriction
Headway Thyu Switeh - . ., - . . - L .. oo oo . .+« - . . Data unavailable
GUIDEWAY:
TYPE . - . o o f i i e e e . Two flat riding surfaces with center guidebeam
Materials . . . . . .. . ..o -. T - steeifconcrete, S - concrete
Running Surface Width . . . .. e e e e e, 8.5 ft {2.59 m} one-way
Single Lane Elevated Guideway:
Max Elevated Span . . . . 0 0 v v i i v b i e e e e e . Data unavailable
Overall Cross SectionWidth . . . . .. S e e e e e, 2.91 ft (887 mm)
Overall Cross Section Height . . .. ... ... ... .. 850t {2590 mm}
Designload - ... ...... Data unavailable

Guideway Passenger Emergency Egress . . . .Tampa and Sea-Tac Systems appear
to be provlded with walkways along the guideway. [e]

CONTROL:

The vehicle borne control system {automatic train control) is essentially the same
for Tampa, Sea-Tac, Miami and Busch systems taking commands of “stop™, go™,
“open/close doors”, and velocity from a wayside tontrotler via wavyside inductive
loop communication. However, Busch utilizes sliding contact on an ATC rail. in
“addition, the Miami and the Tampa vehicles contain a track end overshoot
protection system independent of the programmed stop system. In addition, the
Sea-Tac and Busch systems incorporated a fixed-block headway control which is
part of its automatic train protection system and an automatic line supervision
‘system which monitors and regulates traffic in the total system,

STATIONS:

Tampa: Bays at the end of each leg with doors similar to those of elevatars, one

. - side for boarding and the other for disembarking, and a call button

Sea-Tac: [Coors same as Tampa except used for both boarding and disembarking;
within the main airport terminal, one side is for vehicles traveling on a
laop {North or Scuth) and the other for the shutiie which connects

both loops.
‘Miami: Doors same as Tampa except used for both boarding and disembarking
Busch: Does not use lobby doors; people enter the train on one side and exit

~on the other.
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BUSCH GARDENS SYSTEM

DEVELOPMENT HISTORY, PLANS & PROGRESS:

The basic vehicle and guideway technology was developed by
Westinghouse for the Pittsburgh Transit Expressway which was
demonstrated in 1966 at South Park for a cost of $7.4 million. The
Tampa systemn had its beginning in 1965 when the Hillsborough County
Aviation Authority contracted Westinghouse to develop that system
which was placed in service in April, 1971. The Port of Seattle
contracted Westinghouse for the Sea-Tac system and construction
began in 1969. Service operations began in 1972,

INSTALLATIONS & CONTRACTS:

Tampa: 7,132 ft (2,174 m) of single lane guideway, 8 vehicles,
8 vehicle control systems 8 power distribution systems,
64 platform doors, 8 communication systems, and &
maintenance facilities — planned expansion for 2 mare
legs, system cost of $56.5 million total |

Sea-Tac: 9,050 ft (2,758 m) of single lane guideway, 9 vehicles,
1 service vehicle, 9 south loop control blocks, 11 north
loop contral blocks, 8 programmed stop locations, 30
sets of station doors, 1 central control, 2 transfer
tables, 4 filler tables, 2 maintenance facilities, system
cost of $5.3 million total

Miami Airport: Contracted in 1973 for a 1300 ft shuttle system to link
main terminal with new satellite international complex;
operation is to begin the end of 1975, Additional info:
4 vehicles (2-two car trains) 32 lobby doors, automatic
transit control, power distribution, communications
system, maintenance facility .

Busch Gardens: A 1.3 mi {2.1 km) system to transport visitors between

. the gardens and entertainment complex, to open in

1975; 1 two car train, 7,000 ft loop (2,800 ft aerial,
4,200 ft at-grade) automatic transit control, communi-
cation system, power distribution system, transfer
table system (system can be expanded to two
additional trains)

COSTS:

Data unavailable for publication

INSTALLATION OR RETROFIT CAPABILITY:

Single Lane Guideway Envelope Width . . .., . .. ... . ... 10.5 ft (3.2 m)
Single Lane Guideway Envelope Height . . _ . . . . .. ... ... 15 ft {4.56 m)
Single Lane Guideway Structural Weight .. .. ...,....... Data unavailable
Double Lane Guideway Structural Weight . . . ... ... .. .. Data unavailable
MaxGrade . ......................... 6% sustained, 10% max
Min Vertical Turn Radius . . . ... ...... e e e Data unavailable
Min Horizontal Turn Radius . . .. ... .......... 90 - 190 ft (25- 58 m)
Construction Process . .. ... .... Poured in place guideway road surface and

prefabricated guidebeams
Staging Capabifity .. .. ... ...... Sections or loops ¢an be operated while

others are under construction,

LIMITATIONS: {e)

Tampa: Capacity is limited to max design value
Should a vehicle become inoperable, then the traffic on that leg has ta be
carried by the other vehicle on the parallel guideway.
Essentially same Hmitations as an elevator

Sea-Tac: Fixed-block control system fixes headway
Passengers must make 2 transfers between north and south loops {cannot
travel direct).

ENVIRONMENTAL IMPACT:

Emissions . . ... ... ... .. ... ... ... No direct polluting emissions [e]

"Visual, Single Lane Elevated Guideway . . . . _ . ... ... .. ... . ... ...

Hl —2.91 ft (887 mmj}, H2 — 13.81 ft (4240 mm}
W. — 8.80 ft {2590 mm], W2 —9.33 ft (2840 mm)
F1 — 8.10 ft {2470 mmi, P2 — 16.10 ft {4910 mm)

Noise . ..., . e e e e e e e e e e e e e e NCA 70 inside vehicle

NCA 70 directly beneath guideway
NCA 60 at 100 fr (30.5 m) to side
NCA level unavailable above guideway
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